UNIVERSIDADE FEDERAL DE SANTA CATARINA
CENTRO DE CIENCIAS DA SAUDE
PROGRAMA DE POS-GRADUACAO EM ODONTOLOGIA
AREA DE CONCENTRACAO — DIAGNOSTICO BUCAL

BUBACAR EMBALO

AVALIACAO DE DOIS SISTEMAS DE CLASSIFJCAC;AO
DAS DISPLASIAS EPITELIAIS ORAIS E ASSOCIACAO COM
FATORES DE PROGNOSTICO

FLORIANOPOLIS/SC
2018






BUBACAR EMBALO

AVALIACAO DE DOIS SISTEMAS DE CLASSIEICACAO
DAS DISPLASIAS EPITELIAIS ORAIS E ASSOCIACAO COM
FATORES DE PROGNOSTICO

Dissertacdo submetida ao Programa de Pds-
Graduacdo em Odontologia, Centro de
Ciéncias da Saude, da Universidade Federal
de Santa Catarina como requisito parcial para
obtencdo do titulo de Mestre em Odontologia
- Area de Concentragdo: Diagnostico Bucal.
Orientadora: Profé. Dra. Elena Riet Correa
Rivero

Coorientador: Prof Dr. Filipe Modolo
Siqueira

FLORIANOPOLIS/SC
2018



Ficha de identificacdo da obra elaborada pelo autor,
através do Programa de Geragdo Automatica da Biblioteca Universitaria da UFSC.

Embaléd, Bubacar

AVALIAGCAO DE DOIS SISTEMAS DE CLASSIFICAGAO DAS
DISPLASIAS EPITELIAIS ORAIS E ASSOCIAGAO COM
FATORES DE PROGNOSTICO / Bubacar Embald ;
orientadora, Elena Riet Correa Rivero,
coorientador, Filipe Modolo Siqueira, 2018.

107 p.

Dissertagdo (mestrado) - Universidade Federal de
Santa Catarina, Centro de Ciéncias da Saude,
Programa de Pés-Graduagao em Odontologia,
Floriandépolis, 2018.

Inclui referéncias.

1. Odontologia. 2. Leucoplasia. 3. Proliferacgao
celular. 4. Proteina supressora de tumor p53. 5.
Céancer oral. I. Rivero, Elena Riet Correa. II.
Siqueira, Filipe Modolo. III. Universidade Federal
de Santa Catarina. Programa de Pdés-Graduacdo em
Odontologia. IV. Titulo.




AVALIACAO DE DOIS SISTEMAS DE CLASSIEICACAO
DAS DISPLASIAS EPITELIAIS ORAIS E ASSOCIACAO COM
FATORES DE PROGNOSTICO

Esta dissertacdo foi julgada adequada para obtencdo do Titulo de
“Mestre em Odontologia- Area de concentragio Diagndstico Bucal”, e
aprovada em sua forma final pelo Programa de Pds-Graduagdo em
Odontologia.

Florianopolis, 31 de julho de 2018.

Prof. Dr’. Elena Riet Correa Rivero
Coordenadora do Programa de P6s-Graduacdo em Odontologia

Banca Examinadora:

Profa. Dr®. Elena Riet Correa Rivero
Orientadora
Universidade Federal de Santa Catarina

Prof.2 Drd. Kamile Leonardi Dutra Horstmann
Universidade Federal de Santa Catarina

Profa. Dr® Carolina Amalia Barcelos da Silva
Universidade Federal de Santa Catarina






Dedico este trabalho ao meu Avé Quera
Embal6é (In memorian), aos meus pais € a
minha amada filha Bruna Adama Ribeiro
Embalé.






AGRADECIMENTOS

Agradeco a ALLAH todo poderoso pela saude, pela vida e por ter
me guiado e iluminado durante esta caminhada.

Em poucas palavras, transcrevo todos os sentimentos de gratiddo
a Profa. Dra. Elena Riet Correa Rivero pela orientagdo, pelo
comprometimento, amizade e de fato poder contar contigo ndo s6 na
realizacdo deste trabalho, mas também, em momentos dificeis da minha
vida pessoal. Reforco, obrigado pelos ensinamentos (da pesquisa,
didatica e da vida), os levarei durante toda a carreira. Foi uma honra ter
sido orientado por ti.

A meu Coorientador Prof. Dr. Filipe Modolo Siqueira pela
colaboracdo na realizacdo deste trabalho, pela paciéncia, competéncia e
carisma.

A todos os professores do Departamento de Patologia, sem
excecdo. Obrigado pelos ensinamentos e por compartilharem comigo os
v0ssos conhecimentos cientificos.

A técnica do LPB/UFSC Gilmara e aos bolsistas pela
disponibilidade e colaboracéo.

As minhas colegas de mestrado pela amizade, em especial a
Andressa Fernanda Paza Miguel pelo comprometimento, colaboracéo
e auxilio na realizacdo deste trabalho. Também a Renata Marques da
Silva pelos cafés e companbhia.

Ao Brasil em especial a CAPES, pelo auxilio financeiro que
viabilizou a realizacdo do mestrado e a UFSC pelo acolhimento.

A minha familia pelo apoio incondicional, pelo exemplo de
dignidade e perseveranga, pelo amparo e estrutura que me deram
durante os 8 anos da minha estada no Brasil, meus eternos
agradecimentos. Reforgo, sem vocés nada seria possivel!

Aos meus amigos Pinto 1€, Barnabé Fona Gomes, Josiana
Carvalho, Fristram, Miguel, lonoro e Francicléa Avelino, obrigado
pela companhia.

O acaso é o grande mestre de todas as coisas.
(Autor desconhecido).






RESUMO

A displasia epitelial oral (DEO) consiste em alteragcBes histoldgicas
caracterizadas pela presenca de células atipicas em varios graus de
anormalidade e representa o fendtipo morfoldgico dos diferentes passos
na progressdao de um tecido normal a neoplasico. Os sistemas de
classificacdo das DEOs sdo subjetivos e apresentam baixa
reprodutibilidade. O objetivo do presente estudo foi avaliar a
reprodutibilidade de dois sistemas de classificacdo das displasias
epiteliais orais e correlaciona-los com as expressdes das proteinas ki-67
e p53 e fatores de prognostico (aparéncia clinica da lesdo, localizacdo da
lesdo, tabaco, alcool, sexo e idade) das Lesdes Orais Potencialmente
Malignas (LOPM). Foram incluidos neste estudo 66 casos de displasias
epiteliais orais, os quais foram classificados segundo a Organizagdo
Mundial da Saude (OMS) em displasias leves, moderadas ou severas, €
segundo o sistema binario em displasias de baixo risco ou alto risco de
transformacdo maligna. Todos os casos foram fotografados e analisados
duas vezes, com intervalo de 7 dias, por dois avaliadores previamente
calibrados. Casos em que houve discordancia no diagndstico final entre
os dois avaliadores, foram avaliados por um terceiro avaliador. A
variabilidade inter e intra-observador foi verificada por meio do
coeficiente de Kappa. Para associar 0s dois sistemas de classificagdo das
displasias, expressdo dos marcadores imunoistoquimicos e com 0s
fatores de risco foi utilizado o teste ndo paramétrico de Kruskal Wallis e
modelo de regressdo logistica. O sistema binario apresentou maior
concordancia intra e inter-observador em relacdo a classificacdo da
OMS (valor kappa 0,61 e 0,58, respectivamente). Os fatores de risco:
localizagdo em lingua e lesdes ndo homogéneas parecem estar mais
associadas com as displasias de alto risco de transformacdo maligna
classificadas pelo sistema binario. A expressdo imunoistoquimica de Ki-
67 e p53 aumentou progressivamente de acordo com o grau da displasia,
entretanto, apenas 0 sistema binario foi estatisticamente significativo
(p=0,012 e p=0,037, respectivamente). O sistema binario demonstrou
maior reprodutibilidade, associacdo com as proteinas Ki-67, p53 e
alguns fatores de riscos.

Palavras-chave: Leucoplasia. Proliferacdo celular. Proteina

supressora de tumor p53. Cancer oral.






ABSTRACT

Oral epithelial dysplasia (OED) consists of histological changes
characterized by the presence of atypical cells at various degrees of
abnormality and represents the morphological phenotype of the different
steps in the progression of a normal to neoplastic tissue. The
classification systems of OEDs are subjective and have low
reproducibility. The aim of the study is to assess the reproducibility of
two classification systems for oral epithelial dysplasia and to correlate
them with the expressions of ki-67 and p53 proteins and prognostic
factors (clinical appearance of the lesion, site of lesion, tobacco, alcohol,
sex and age) of Potentially Malignant Oral Lesions (PMOL).The study
included 66 cases of oral epithelial dysplasia, which were classified
according to the World Health Organization (WHO) in mild, moderate
or severe dysplasia, and according to the binary system in low-risk or
high risk of malignant transformation. All cases were photographed and
analyzed twice, with a 7-day interval, by two previously calibrated
raters. Cases where there was disagreement in the final diagnosis
between the two observers were evaluated by a third observer. Inter- and
intra-observer variability was assessed using the Kappa coefficient. The
non-parametric Kruskal Wallis test and logistic regression model were
used to associate the two classification systems of dysplasia with of the
immunohistochemical labeling and with the risk factors. The binary
system presented superior intra and interobserver agreement than to
WHO classification (kappa value 0.61 and 0.58, respectively). Risk
factors: tongue lesions and non-homogeneous seem to be more
associated with binary system. The immunohistochemical expression of
Ki-67 and p53 increased progressively according to the degree of
dysplasia, however, only the binary system was statistically significant
(p =0.012 and p = 0.037, respectively). The binary system demonstrated
high reproducibility, associated with risk factors and Ki-67 and p53
protein expression.

Keywords: Leukoplakia. Cell proliferation. Tumor suppressor

protein p53. Mouth neoplasms.
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1 INTRODUCAO

O cancer é responsavel por mais de 12% de todas as causas de
6bito no mundo, ou seja, mais de 8 milhdes de pessoas morrem
anualmente da doenca (FORMAN; FERLAY, 2014). Esta doenca
constitui o principal problema de salde publica dos paises
desenvolvidos, bem como daqueles em desenvolvimento. O Brasil vem
acompanhando o perfil epidemioldégico mundial do cancer e adaptando-
se as novas carateristicas socio demograficas, novo estilo de vida e
intensa exposicdo aos fatores de risco contemporaneos (INCA, 2018).
Para o biénio 2018-2019, estima-se a ocorréncia de cerca 11.200 casos
novos de cancer de boca em homens e 3.500 em mulheres (INCA,
2018).

A etiologia do céancer de boca é multifatorial. Os principais
fatores de risco sdo o tabaco e o alcool, porém fatores dietéticos,
infeccOes de cavidade oral e predisposicdo genética podem estar
associados ao cancer de boca (HIRSHBERG et al., 2014; RIVERA,
2015). Ha consenso na literatura que pacientes de género feminino,
idade maior que 45, lesBes ndo homogéneas ou vermelhas, localizadas
em lingua ou assoalho de boca, com tamanho maior que 200mm2 e
portadoras de displasia severa ou alto risco de transformagdo maligna
possuem risco aumentado de transformacdo maligna (DOST et al.,
2013; SPEIGHT; KHURRAM; KUJAN, 2018).

O desenvolvimento do cancer requer mdaltiplas etapas que
ocorrem ao longo de muitos anos (PATTON, 2018). O cancer de boca,
de modo geral, é precedido por alteracdes da mucosa, que constituem
diferentes lesdes, tais como leucoplasia, eritroplasia, liquen plano,
fibrose submucosa e queilite actinica, consideradas, segundo
Organizacdo Mundial de Saide (OMS), como lesdes orais
potencialmente malignas (LOPMs) (REIBEL et al., 2017; SPEIGHT;
KHURRAM; KUJAN, 2018). Em uma revisdo sistematica os autores
apontam a prevaléncia global das lesbes orais potencialmente malignas
(LOPMs) para 4,7% (MELLO et al., 2018).

As LOPMs podem apresentar diversos aspectos histopatolégicos:
hiperqueratose, acantose e grau variado de displasia epitelial (NAPIER;
SPEIGHT, 2008). As displasias epiteliais orais apresentam alteracdes
arquiteturais e citologicas do epitélio causadas pelo acumulo de
alteragdes genéticas e associadas a um risco aumentado de progresséo
para o carcinoma epidermoide (REIBEL et al., 2017). Portanto, é
necessaria a deteccdo, acompanhamento e diagnostico precoce das
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LOPMs, com indispensavel avaliacdo histopatolégica para viabilizar o
gerenciamento clinico e evitar supostas progressdes malignas.

A OMS, baseando-se essencialmente nas caracteristicas
citoldgicas e arquiteturais, propés a classificacdo das displasias epiteliais
orais (DEOs), em leve, moderada e severa, com o intuito de facilitar o
diagndstico e prognéstico das LOPMs (REIBEL et al., 2017). Tal
sistema é considerado subjetivo e carece de reprodutibilidade intra e
inter-observador, devido a insuficiéncia de critérios morfologicos
validados e a natureza bioldgica das displasias (KUJAN et al., 2006).
Nesse contexto, Kujan et al., (2006), criaram o sistema binario, onde as
displasias epiteliais sdo classificadas em alto risco e baixo risco de
malignizagdo , posteriormente aceito pela OMS (REIBEL et al., 2017).

Estudos sugerem o uso de marcadores biolégicos moleculares
como complemento do diagndstico histopatolégico na avaliagdo
prognostica das LOPMs e também, para reduzir a grande variabilidade e
baixa reprodutibilidade dos sistemas de classificacdo (CALDEIRA;
ABREU; CARMO, 2012; REIBEL, 2003). O Ki-67 e p53 sdo
amplamente utilizados como indicadores de progressdo e agressividade
tumoral (HUMAYUN; PRASAD, 2011). O Ki-67 é um marcador
nuclear de proliferacdo celular presente em todas as fases (G1, S, G2 e
mitose) do ciclo e divisdo celular, exceto GO (SCHOLZEN; GERDES,
2000). A imunomarcacdo de Ki-67 pode distinguir as LOPMs,
estimando o indice de proliferacdo (SHAILAJA et al., 2015). O p53 ¢
um gene supressor do tumor, que tem um papel importante na
carcinogénese (SABAPATHY; LANE, 2017). A mutacdo do p53
contribui para a complexa rede de eventos moleculares que levam a
malignizagdo (ZHANG et al., 2017), estando presente em 35% de
carcinomas epidermoides de boca (SOARES et al., 2006). Deste modo,
entende-se que a associagdo da imunomarcacao para Ki-67 e p53 com o
grau de displasia epitelial, pode melhorar a predicdo na progressdo das
LOPMs para o carcinoma epidermoide.

Desta forma, o objetivo do presente estudo foi analisar,
reproduzir e comparar os dois sistemas de classificacdo das displasias
epiteliais orais e correlaciona-los com as expressdes das proteinas ki-67
e p53 e fatores de prognostico das LOPMs que apresentam diversos
graus de displasia epitelial.
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1.1 JUSTIFICATIVA

As lesdes potencialmente malignas apresentam alta taxa de
transformacdo maligna. Atualmente, o diagndstico, progndstico e
conduta clinica frente as LOPMs dependem da gradacdo histopatoldgica
das displasias epiteliais, que é baseada em classificagbes subjetivas e de
baixa reprodutibilidade. Os dados relatados na literatura quanto a
relacdo de grau da displasia e a progressdo das LOPMSs sdo imprecisos,
devido a inviabilidade ética de realizar estudos prospectivos que visem
avaliar e acompanhar tais lesdes quanto a sua progressédo para carcinoma
epidermoide.

Portanto, ha necessidade de validar, reproduzir e comparar 0s
dois sistemas de classificacdo de forma independente e verificar qual
dos dois sistemas esta melhor relacionado com o risco de progresséo das
lesbes orais potencialmente malignas.

1.2 PERGUNTA NORTEADORA
Qual sistema de classificacdo das displasias epiteliais orais tem

maior reprodutibilidade e esta relacionado com os fatores de risco de
evolucéo para carcinoma epidermoide de boca?
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2 REVISAO DE LITERATURA
2.1 LESOES ORAIS POTENCIALMENTE MALIGNAS

A leucoplasia, eritroplasia, queilite actinica, liquen plano e
fibrose submucosa sdo consideradas, segundo a OMS, LOPMs
(REIBEL et al., 2017). Essas lesGes, quando néo tratadas podem evoluir
para cancer de boca (WARNAKULASURIYA; ARIYAWARDANA,
2016). Neste estudo, somente as leucoplasias, eritroplasias e
eritroleucoplasias foram abordadas.

A leucoplasia é a LOPM mais frequente na mucosa oral e é
definida, segundo Reibel et al., (2017) como uma placa branca, nao
removivel a raspagem e que ndo pode ser classificada clinicamente ou
patologicamente como outra lesdo especifica (REIBEL et al., 2017).
Pesquisas apontam o tabaco, alcool, exposicdo solar, diabetes e
infeccOes da cavidade oral como possiveis fatores etiolégicos para a
leucoplasia (REIBEL et al., 2017; RIVERA, 2015) que normalmente
acomete homens de meia idade, idosos e tabagistas cronicos
(WARNAKULASURIYA, 2018).

O potencial de malignizacdo das leucoplasias gera divergéncias
entre pesquisadores. Wang et al., (2014) acompanharam 5071 pacientes
com lesfes potencialmente malignas e observaram uma taxa de
transformacdo de 4,32% (WANG et al., 2014). Mohammed &
Fairozekhan (2017), apresentaram uma prevaléncia global de
leucoplasia de 2,6% e taxa de transformacdo maligna variando de 0,1%
a 17,5%, enquanto que Reibel et al., (2017) estimaram a taxa global
média de transformacdo maligna de leucoplasia em 1-2%
(MOHAMMED; FAIROZEKHAN, 2017; REIBEL et al., 2017). Lesdes
em lingua e assoalho bucal possuem maiores taxas de transformacédo
maligna para carcinoma (SPEIGHT; KHURRAM; KUJAN, 2018).

Na avaliacdo histoldgica, a leucoplasia pode apresentar diversos
aspectos, como hiperceratose, acantose, atrofia do epitélio, e varios
graus de displasia epitelial (MAIA et al., 2016). Portanto, 0o exame
histopatoldgico é indispensavel para determinar o prognostico clinico e
terapéutico destas lesGes.

A eritroplasia é definida como uma placa ou mancha vermelha
que ndo pode ser classificada clinicamente como qualquer outra
entidade patolégica (WARNAKULASURIYA, 2018). A causa de
eritroplasia é desconhecida, porém, tabaco e alcool sdo considerados
fatores etiologicos importantes (WARNAKULASURIYA, 2018). A
eritroplasia afeta predominantemente homens entre 65 a 74 anos de
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idade. Clinicamente, apresenta-se como uma macula ou placa
eritematosa bem demarcada com uma textura macia e aveludada, e é
encontrada comumente na lingua, assoalho de boca e palato mole
unilateralmente (SILVEIRA et al., 2009; VAN DER WAAL, 2014). A
prevaléncia de eritroplasia varia de 0,2% a 0.83%(REICHART;
PHILIPSEN, 2005) . O potencial de transformagdo maligna da
eritroplasia varia de 14% a 50%, porém, mais de 90% dos casos
apresentam displasia moderada ou severa (SILVEIRA et al., 2009). No
entanto, Mello et al.,, (2018) evidenciaram que apesar da baixa
prevaléncia da eritroplasia entre as LOPMs, a prevaléncia de displasia
epitelial severa e carcinoma in situ na analise histopatoldgica das lesbes
vermelhas foi maior do que na analise histopatoldgica de lesGes brancas
(MELLO et al., 2018).

A eritroplasia quando associada a leucoplasia é denominada de
eritroleucoplasia (AWADALLAH et al., 2018). Vale salientar que
dentre as lesfes orais potencialmente malignas, as lesGes vermelhas e
ndo homogéneas apresentam fatores de risco de maior importancia para
transformacdo maligna (AWADALLAH et al., 2018; SPEIGHT,;
KHURRAM; KUJAN, 2018).

2.2 DISPLASIAS EPITELIAIS ORAIS

A displasia epitelial consiste em alteragcdes histologicas
caracterizadas pela presenca de celulas atipicas em varios graus de
anormalidade e representa o fendtipo morfolégico dos diferentes passos
na progressdo de um tecido normal a neoplasico (CURY et al., 2007).

A displasia é um diagndstico definido pela presenca das
caracteristicas citoldgicas e arquiteturais do epitélio alteradas (Tabela 1).
O que significa que uma mucosa com displasia epitelial tem um risco
aumentado de evoluir para carcinoma quando comparada a mucosa
normal (WARNAKULASURIYA et al., 2008).

Desde 1978, varios sistemas de classificacdo das displasias
epiteliais foram criados com a finalidade de facilitar a troca de
informacdo entre o0s patologistas, acompanhar a evolugdo das
intervencBes, comparar as respostas dos tratamentos e tragar o
progndstico das DEOs (PINDBORG; REIBEL; HOLMSTRUP, 1985).
Atualmente, embora com caracteristicas bem conhecidas, a classificacao
das DEOs continua sendo subjetiva, demonstrando baixa
reprodutibilidade e pouca relagdo com a transformacdo maligna
(KUJAN et al., 2006; NANKIVELL et al., 2013).
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A organizagdo mundial de salde (OMS) no seu ultimo relatério
recomendou o uso do sistema bindrio e também, o sistema de
classificacdo segundo OMS (REIBEL et al., 2017). Em ambos os
sistemas as lesGes sdo classificadas com base nas caracteristicas
citoldgicas e arquiteturais (tabela 1).
Para a classificacdo segundo a OMS, as displasias epiteliais orais
sdo graduadas em trés niveis (REIBEL et al. 2017):
1.Displasia epitelial leve: é caracterizada pela presenca de alteracdes
celulares e arquiteturais restritas ao terco basal do epitélio;

2.Displasia epitelial moderada: quando as alteragdes se estendem até o
terco médio do epitélio afetado;

3.Displasia epitelial severa: quando as alteracfes ultrapassam o terco
médio e estendem-se pelo terco superior. Por fim, quando a
lesdo apresenta displasias em abundancia e abrangendo todos os
tercos do epitélio, passa a ser diagnosticada como carcinoma in
situ.

Tabela 1Critérios citoldgicos e arquiteturais das displasias epiteliais orais

Critérios Citoldgicos Critérios Arquiteturais
Variacdo no tamanho do nucleo Estratificagdo epitelial irregular
Variacédo no formato do nucleo Alteragdo da polaridade das células basais
Variagdo no tamanho da célula Cristas epiteliais em forma de gota
Variacédo no formato da célula Pérolas de ceratina
Aumento no tamanho do ntcleo NdGmero aumentando de figuras mitéticas
Proporcao nucleo/ citoplasma alterado Mitoses superficiais anormais
Figuras mitéticas atipicas Disceratose

Aumento no nimero e tamanho dos nucléolos

Hipercromatismo nuclear

Estudos apontam baixa reprodutibilidade inter-observador
variando de concordancia fraca a moderada (KUJAN et al., 2007;
NANKIVELL et al., 2013; KRISHNAN et al., 2016). Os problemas na
avaliacdo da displasia epitelial decorrem da falta de objetividade na
avaliacdo dos critérios estabelecidos, divisdo arbitraria das graduagdes,
falta de calibragdo dos critérios de graduacéo, e falta de conhecimento
suficiente de quais critérios sdo importantes para a predicdo de potencial
maligno (WARNAKULASURIYA etal., 2011)

O sistema binério de classificacdo foi proposto por Kujan et al.,
(2006), com intuito de tornar a classificacdo das displasias epiteliais
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mais objetivo, quantificavel, reprodutivel, com menor variabilidade, e
melhor capacidade prognostica.
O sistema binario de classificagdo agrupa as displasias epiteliais
orais em dois grupos:
1.Displasia epitelial de baixo risco de malignizacdo: quando presente,
menos de quatro critérios arquiteturais e cinco critérios
citolégicos no epitélio.

2.Displasias epiteliais de alto risco de malignizagdo: quando presente,
no minimo, quatro critérios arquiteturais e cinco critérios
citolégicos no epitélio.

Kujan et al. (2006), avaliaram a reprodutibilidade e a precisdo do
sistema binario, comparando-o com o sistema de classificacdo segundo
a OMS. Os resultados alcangados foram satisfatorios quanto a distin¢do
da displasia leve, severa e carcinoma in situ, usando a classificacdo da
OMS, porém, a avalia¢do da displasia moderada mostrou-se incerta. Em
contraste com a classificacdo da OMS, o sistema binario apresentou alta
precisdo na classificacdo das displasias (80%), alta sensibilidade (85%),
alta especificidade (80%), maior consenso entre 0s patologistas e
estatisticamente significante quando associado com as caracteristicas
clinicas das lesbes (KUJAN et al., 2006)

Ainda, Kujan et al., (2007), na tentativa de compreender 0s
motivos da variabilidade na classificagdo das DEOs, avaliaram
individualmente cada critério morfol6gico conforme proposto pela OMS
(2005) e em seguida, estes critérios foram associados com as
caracteristicas clinicas das lesbes. Os autores, evidenciaram maior
concordancia inter- examinador para 0s seguintes critérios: aumento do
tamanho de figuras mitdticas, cristas epiteliais em forma de gota,
aumento do tamanho nuclear e variagdo anormal na forma da célula
(KUJAN et al., 2007). Os maiores indices de desacordo na concordancia
foram observados nos seguintes critérios: estratificacdo epitelial
irregular, perda de polaridade das células basais, variagdes anormais no
tamanho nuclear, figuras mitéticas atipicas e hipercromatismo celular,
porém, houve um acordo bom a substancial quanto a classificacdo das
displasias epiteliais em alto e baixo risco (KUJAN et al., 2007). Quanto
a associacdo dos critérios arquiteturais e citoldgicos com as
caracteristicas clinicas, os autores observaram que, a perda de
polaridade de células basais, cristas epiteliais em forma de gota, nimero
aumentado de figuras mitéticas, variacdo anormal da forma do nucleo,
variacdo anormal do tamanho e forma das células, mitoses atipicas,
aumento do ndmero e tamanho dos nucléolos foram as Unicas
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caracteristicas estatisticamente significantes, associadas com 0s
resultados clinicos (KUJAN et al., 2007).

Nankivell et al., (2013) e Krishnan et al., (2016), apresentaram
resultados similares em comparacdo com Kujan et al. (2006 e 2007)
guanto a consisténcia do sistema binario na classificacdo das displasias
epiteliais e resultados conflitantes na avaliacdo individual das
caracteristicas citolégicas e arquiteturais .

2.3 PROTEINA Ki-67

As LOPMs apresentam um amplo espectro de alteracbes
histologicas, por isso, hd necessidade do uso de marcadores bioldgicos
como complemento a classificacdo das DEOs, principalmente por
participarem ativamente na carcinogénese oral (IATROPOULOS &
WILLIAMS, 1996).

O antigeno Ki-67, foi originalmente identificado por Scholzer e
Gerdes na década de 80 (SCHOLZEN & GERDES, 2000) e esta
presente em todas as fases do ciclo celular (G1, S, G2 e M) e ausente
nas células quiescentes (G0), possuindo meia-vida de aproximadamente
1-1,5h (figural) ( SCHOLZEN & GERDES, 2000; LI et al., 2015). A
proliferacdo celular é um processo circadiano, estimulado por processos
gue incluem principalmente substancias antigénicas, isquemia do tecido,
citotoxicidade e morte celular IATROPOULOS & WILLIAMS, 1996).

O indice de proliferacdo de Ki-67 tem sido usado ndo somente
para distinguir o comportamento bioldgico das lesGes malignas e
potencialmente malignas, mas também para prever o comportamento
clinico/biolégico destas lesdes (RODRIGO et al., 2012).

Angiero et al., (2008), investigaram a expressdo das proteinas
pl16, p53 e Ki-67 em 25 DEOs, 11 carcinomas e 18 casos sem displasia.
Os autores observaram que os marcadores foram expressos apenas na
camada basal dos casos sem displasia e displasia leve, e nas demais
displasias observaram aumento progressivo de imunopositividade de
acordo com o grau de displasia de cada caso . Birajdar et al. (2014),
observaram que a imunoexpressdo de Ki-67 é proporcional ao grau
histoldgico, principalmente, devido ao aumento da atividade
proliferativa celular .
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Figura 1Expressdo do Ki-67 durante as fases do ciclo celular.
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2.4 PROTEINA p53

A proteina p53 é codificada pelo gene supressor de tumores
(TP53), localizado no brago curto de cromossomo 17. E considerada
uma importante proteina no mecanismo de autorregulacdo das células
neoplasicas. A p53 se liga a sequéncias especificas de DNA a fim de
controlar, de forma positiva ou negativa, a expressao de diversos genes
envolvidos no controle do ciclo celular (SUPOWIT, 1984). Devido a
esta caracteristica, foi chamado de “Guardido do genoma” (LANE,
1992).

A p53 regula a atividade de vias de sinalizacdo que levam a uma
variedade de interrup¢des do ciclo celular, incluindo hipdxia, ativacao
da oncogénese, biogénese mitocondrial e ribossdmica alterada e
manutencao de centrossoma. Dependendo do nivel de comprometimento
celular, a p53 pode induzir morte celular, senescéncia ou parada do ciclo
celular e posterior reparo do DNA (figura2) (SABAPATHY; LANE,
2017).

Segundo o National Center for Biotechnology Information (US),
(1998), a proteina p53 se liga ao DNA, que por sua vez estimula a
producdo do p21, que interage com cdk2 (proteina estimuladora da
divisdo celular). Quando ha anormalidades no complexo p21 e cdk2, a
divisdo celular fica comprometida. Entdo, efetivamente, o p53 perde o
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vinculo com o DNA e consequentemente perde a fungéo, levando a um
aumento da instabilidade genémica. Assim, as células se dividem e
replicam incontrolavelmente, com mutacBes genéticas adicionais que
podem impulsionar a progressdo e desenvolvimento de neoplasias
malignas (NCBI, 1998).

Atualmente, a p53 ¢é amplamente estudada em neoplasias
malignas e em lesOes orais potencialmente malignas. A mutacéo do gene
p53 é encontrada em mais de 35% de carcinomas orais (SOARES et al.,
2006). A marcacdo de p53 é nuclear e o indice de expressdo tende a
aumentar de acordo com o grau da displasia (CRUZ et al., 2002).
Estudos mostram que a marcacdo de Ki-67 e p53 acima da camada
suprabasal ou com porcentagem de células positivas maior que 25%, €
indicativo de alto risco para progressdo maligna ( KANNAN et al.,
1996; CRUZ et al., 1998; HUMAYUN & PRASAD, 2011)

Figura 2Fungéo do p53 no controle de proliferacdo celular.
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2.5 FATORES DE RISCO PARA PROGRESSAO MALIGNA

Os principais fatores de risco para progressdo das lesbes orais
potencialmente malignas sdo: idade, género, habitos de fumar, consumo
de &lcool, caracteristicas clinicas da lesdo (localizacdo anatémica da
lesdo, cor e textura, tamanho e extensdo), presenca de displasia epitelial
e superexpressdo das proteinas Ki-67 e p53(CRUZ et al., 2002;
SPEIGHT; WARNAKULASURIYA; ARIYAWARDANA, 2016;
KHURRAM; KUJAN, 2018). Identificar os fatores de risco nos
pacientes portadores de LOPMSs pode ajudar na prevenc¢do de progressao
para carcinoma.

Autores apontam que a prevaléncia de cancer de boca aumenta de
acordo com a idade, ja que individuos jovens possuem menor risco e
tempo de exposicdo a agentes cancerigenos (CHUNG et al. 2005;
KUMAR et al., 2015).
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O tabaco contém vérios elementos quimicos, considerados pré-
cancerigenos e basicamente, podem ser agrupados em trés grupos:
nitrosaminas, benzopirenos e aminas aromaticas (H.MONTERO & G.
PATEL, 2015; KUMAR et al., 2016). De acordo com Rivera, (2015), o
tabaco expde o epitélio oral aos radicais livres de oxigénio e nitrogénio,
que podem afetar mecanismos de defesa e promover mutagdes no DNA
(RIVERA, 2015). O alcool pode atuar como um fator de risco local e
sistémico, aumentando a permeabilidade da mucosa oral e dissolucdo de
componentes lipidicos do epitélio, podendo acarretar em atrofia epitelial
(RIVERA, 2015). Tabaco e alcool juntos possuem um efeito sinérgico e
a sua exposi¢cdo prolongada, pode causar anormalidades genéticas e
comprometimento do reparo do DNA (RAM et al., 2011; RIVERA,
2015).

As LOPMs podem acometer qualquer sitio na cavidade oral
(MONTERO; G. PATEL, 2015). A lingua (borda lateral e ventre),
assoalho da boca, rebordo alveolar, gengiva, mucosa jugal, mucosa
labial e palato, sdo os sitios mais acometidos. A localizacdo da lesdo
pode ser crucial para progressdo das LOPMs para carcinoma
(NARAYAN & SHILPASHREE, 2016). Napier et al., (2003),
mostraram que a borda lateral da lingua, ventre da lingua e assoalho da
boca, sdo localizagdes com maiores taxas de transformagdo maligna
(NAPIER et al., 2003).

Autores relatam que lesbes com caracteristicas clinicas nado
homogéneas, vermelhas e com tamanho e extensdo maior que 200mm2,
possuem risco aumentado de progressdo para carcinoma (ARDUINO et
al., 2009; DOST et al., 2013). Também, apresentam maior prevaléncia
de alteracdo do gene p53, comparado com as lesbes homogéneas e
brancas (BIRAJDAR et al., 2014).

Napier et al., (2003), observaram associacdo estatistica
significativa entre as aparéncias clinicas e a extensdo das LOPMs com o
desenvolvimento de cancer de boca. Ho et al., (2012), avaliaram trés
parametros clinicos: transformacdo maligna, progressdo do grau de
displasia e remissdo ou estabilidade da displasia em 91 pacientes e
relataram taxa de progressdao maligna de 22% aos 5 anos. De acordo
com o0s autores, alto grau de displasia, lesdes localizadas na assolho de
boca e borda lateral da lingua, tamanho >200 mm2, lesdes ndo
homogéneas e tabagismo, foram fatores fortemente associados com a
transformacdo das LOPMs para cancer (HO et al., 2012).

Estudos mostraram que a presenca de displasia € um fator de
risco preeminente para progressdao das LOPMs ( MEHANNA et al.,
2009; LIU et al., 2010; WARNAKULASURIYA et al., 2011). Porém,
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estabelecer a taxa de transformagdo maligna baseando-se somente no
grau de displasia é incerto, devido a sua alta subjetividade e associacao
com os fatores de risco acima citados (KUJAN et al., 2006).

As LOPMs apresentam alta taxa de transformacdo maligna. Sabe-
se que os sistemas de classificacdo das displasias epiteliais orais
possuem alta subjetividade e os critérios morfoldgicos sdo de dificil
reproducdo. A associacdo dos fatores de risco com as proteinas ki-67 e
p53 e os sistemas de classificacdo das DEOs podem contribuir para
predicdo na progressdao das LOPMs para carcinoma. Desta forma, o
presente estudo visa contribuir para a validagdo dos sistemas de
classificacdo das DEOs e fornecer evidéncias na literatura que possam
auxiliar o patologista na rotina diaria do diagndstico histopatoldgico,
principalmente em relacdo aos casos criticos que podem levantar
duvidas e controvérsias entre patologistas.
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3 OBJETIVOS
3.1 OBJETIVO GERAL

Avaliar a reprodutibilidade de dois sistemas de classificacdo das
displasias epiteliais orais e associa-los com os fatores de risco para o
desenvolvimento do carcinoma epidermoide de boca.

3.2 OBJETIVOS ESPECIFICOS

Verificar a reprodutibilidade intra e inter-observador na
classificacdo da OMS e na classificacdo binaria das displasias epiteliais;

Avaliar no sistema binario quais os critérios de pior e melhor
reprodutibilidade;

Avaliar os dois sistemas de classificacdo das displasias em
relacdo & expressdo de proteinas relacionadas com o risco de progresséo
das displasias epiteliais, dentre estas o marcador de proliferacdo Ki-67 e
a proteina p53;

Avaliar a relagdo de cada sistema de classificagdo com os fatores
de risco clinicos para o cancer de boca.
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ABSTRACT

Objectives: The aim of this study was to evaluate the inter- and
intra-observer reproducibility of oral epithelial dysplasia (OED)
classification system according to WHO and binary system and to
associate them with imunoexpression of Ki-67 and p53, as well as
clinical risk factors. Materials and Methods: Sixty - six cases were
evaluated using the two classification systems. The inter- and intra-
observer variability and prognostic capability of both systems were
evaluated using Kappa and logistic regression model, respectively. The
immunohistochemistry was carried out to assessed the expression of Ki-
67 and p53. Results: The binary system showed higher agreement than
to the WHO classification (kappa value 0.61 and 0.58, respectively).
The binary system seems to be associated with risk factors such as
tongue lesions (OR = 4.32, p=0.008) and non homogeneous lesions
(OR=9.250, p=0.008 vs OR adj=6.460, p=0.037). Protein expression
increased progressively according to the degree of dysplasia, but only
the binary system showed statistical significance of Ki-67 and p53 (p =
0.012 and p = 0.037, respectively). Conclusion: The binary system is
more reproducible, associated with risk factors, Ki-67 and p53 protein.

Keywords: Leukoplakia; Cell Proliferation; Tumor Suppressor
Protein p53.
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INTRODUCTION

Oral Squamous cell carcinoma (OSCC) is situated within the top
of 10 ranking incidence of cancers and despite the progress in research
and therapy, survival has not improved in the last years [1]. OSCC is
preceded by mucosal changes that constitute different lesions such as
leukoplakia, erythroplakia and erythroleukoplakia [2,3] considered as
potentially malignant oral lesions (PMOL), according to World Health
Organization (WHO) [4]. The main risk factors for PMOLSs progression
to cancer are tobacco and alcohol consumption, lesions in the tongue, as
well as non-homogenous lesions[5].

In the histopathological evaluation, these lesions may present
several aspects as hyperkeratosis, acanthosis, epithelial atrophy and
various degrees of oral epithelial dysplasia (OED), wich may be the
most important characteristic. OED is characterized by the presence of
atypical cells at varying degrees of abnormality and represents the
morphological phenotype of the different stages in the progression to
OSCC [6]. Studies have shown that the presence of dysplasia associated
with risk factors has an increased risk for progression [7,8]. Wiht
malignant transformation rates ranging from 0.13% to 36.4% in periods
of 1 to 30 years [9,10].

According to the head and neck tumor classification by the
WHO, epithelial dysplasia may be classified as mild (changes in the
lower third of the epithelium), moderate (changes to the middle third of
the epithelium), and severe (changes exceeding the middle third of the
epithelium) [4]. This classification is based on analysis of cytological
and architectural characteristics changes of the epithelium (Table 1) [4].

The studies indicate high subjectivity, low reproducibility, and
inter- and intra-observer variability of the WHO classification system
due to the arbitrary division of OED into distinct categories and lack of
well-defined histological criteria [11,12]. In this context, other systems
were created with objective of reducing subjectivity and increasing
reproducibility in the classification of OED [11,13,14]. Among them,
the binary system of classification categorizes OED into low risk
(presence of at less than four architectural criteria and five cytological
criteria in the epithelium) and high risk undergoing malignant
transformation (presence of at least four architectural criteria and five
cytological criteria)[11].

Studies suggest the use of molecular biological markers as a
complement to the histopathological diagnosis in the prognostic
evaluation of PMOLs and also to reduce the great variability and low



44

reproducibility of classification systems [15,16]. Ki-67 and p53 are used
as indicators of aggression and tumor progression. Ki-67 is a nuclear
marker of cell proliferation present in all phases (G1, S, G2 and mitosis)
of the cycle and cell division, except GO [17]. P53 is a tumor suppressor
gene, whose mutation plays an important role in carcinogenesis and is
present in 35% of OSCC [18]. The p53 mutation contributes to the
complex network of molecular events leading to formation of
malignancy [19]. The correlation of immunolabeling to Ki-67 and p53
with the OED may improve the prediction of the progression of PMOL
to OSCC.

Our aims were to evaluate the reproducibility of the binary
system and the WHO classification; To analyze inter- and intra-observer
variability of each cytological and architectural criterion of the
epithelium; correlate the two classification systems of OED (WHO and
binary system) with the expressions of ki-67, p53 and clinical factors
assessing to prognostic ability.
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MATERIAL AND METHODS

This study was approved by the ethical board at Federal
University of Santa Catarina (protocol number 42976715.3.0000.0121)
and was carried out in compliance with the Helsinki Declaration.

Patients, lesions and samples

This was a retrospective study based on data from the archive of
the Oral Pathology laboratory of the School of Dentistry, University of
federal Santa Catarina. All cases clinically diagnosed as leukoplakia,
erythroplakia and erythroleukoplakia diagnosed histologically as
epithelial dysplasia from at the period 2007-2017 were collected.
Subsequently, the cases were grouped into homogenous and non-
homogenous clinical appearance. Demographics data and risk factors of
the all cases were raised. Cases without a consensus diagnosis of
epithelial dysplasia, cases of proliferative verrucous leukoplakia and
cases adjacent to or in association with a previous diagnosis of OSCC
were excluded. All cases included were classified according to the
system proposed by the WHO (2017)[4] and by binary system [11].

Assessment system

For standardization purposes, all cases were photographed by a
single evaluator in magnifications of 200x and 400, in order to ensure
that all dysplastic areas were evaluated. The histopathological slides and
microphotographs were then randomly blinded through a labeling
system, the details of which were accessible only to the non-
participating assistant. Two independent observers postgraduate students
(Observer B and A) in oral diagnosis evaluated the microphotographs.
The microphotographs were assessed at two different periods in a
minimum interval of 7 days between the 1st and 2nd evaluation for each
case. All the cases in disagreement in the final classification were
reassessed by the third evaluator for agreement in the final diagnosis.
All evaluations were performed independently, without knowledge of
clinical and histopathological data. Cases were graded with the use of
the WHO system into mild, moderate or severe dysplasia. Cases were
also graded with the use of the binary system into high risk (at least 4
architectural changes and 5 cytological changes) or low risk (<4
architectural changes and <5 cytological changes) after assessment of
cytologic and architectural features (Table 1).
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Immunohistochemistry

For the reactions were obtained 3 pum thick sections in previously
silanized slides from each case. The sections were deparaffinized in
xylene bath and sequentially rehydrated in ethanol, washed with
distilled water and then were immersed in 6% hydrogen peroxide in
methanol solution to inhibit the activity of endogenous peroxidase for
20 minutes. For antigen recovery was used 0.01 M citrate buffer (pH
6.2) in water bath for 40 min. Endogenous biotin blockage was
performed by incubation of the sections in 5% skimmed milk solution in
PBS for 40 minutes. Sections were incubated with primary antibodies
against Ki-67 (spring Biosciences®, SP6) and p53 (Sigma Aldrich®)
with a 1: 400 dilution, at 4°C overnight. Subsequently, the anti-lIgG
secondary antibody conjugated to a biotinylated peroxidase polymer
(Envision + kit / HRP double bond rabbit/mouse, DAKO® Denmark)
ready for use was applied, for one hour at room temperature. The slides
were stained with DAB chromogen solution (Dako Corporation,
Carpinteria, CA, USA) and counterstained with Harris hematoxylin.
After dehydration and diafanization, the slides were mounted with
Entellan (Merck, Darmstadt, Germany). Histopathologically confirmed
case of OSCC was taken as positive control for the expression of Ki-67
and p53. A negative control for each reaction was obtained by omitting
the primary antibody.

Immunohistochemical analysis

Tissue sections positive for Ki-67 and p53 were examined for the
presence of brown stained nuclei regardless of intensity.
Immunohistochemistry reactions were evaluated on NIH ImageJ 1.45q
software (National Institutes of Health, Maryland, USA) using captured
images at 400x magnification. Ki-67 and p53 immunoreactivity was
defined as the mean ratio of positive nuclei among 1000 epithelial cells
in up to 10 consecutive microscopic fields. Immunohistochemical
analysis were assessed independently without any knowledge of the
morphological findings.

Statistical analysis
Statistical analyses were performed using IBM SPSS (version 21)

and MedCalc software (Version 18.5). The intra and interobserver
variability of each morphological criterion (Table 1) and the binary
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system was measured on an ordinal scale of two categories using the
unweighted Kappa coefficient. For the WHO system we calculated the
weighted kappa. The weighted Kappa is used to calculate the
reproducibility when the variables are ordinal and the results expressed
by more than two categories, also, gives greater importance to the
discordance, assigning it greater weight in the calculation of the
reproducibility. The kappa values generated were interpreted to the
according standards proposed by Landis and Koch[20], with scores of 0-
0.2 representing slight, 0.2-0.4 fair, 0.4-06 moderate, 0.6-0.8 substantial,
and 0.8-1.0 near perfect agreement.

A logistic regression analysis was performed to evaluate the
association between clinicopathological factors and the degree of
epithelial ~ dysplasia. Variables such as clinical appearance
(homogeneous and non-homogeneous lesions), anatomical site (tongue,
floor of the mouth, palate, buccal mucosa and retro molar), clinical risk
factors (smoking and alcohol / smoking) , age (> 45 vs <45), sex (male
vs. female) were added in the model to assess its association with
various degrees of epithelial dysplasia categorized according to the
binary system at low and high risk of malignant transformation and
WHO classification in mild, moderate and severe dysplasia. The
primary outcome was high-risk of malignant transformation and severe
dysplasia. Data were analyzed in detail to determine their independent
effect on OED prognosis in univariate models and multivariate models.
For the multivariate models, only variables with univariate associations
with p < 0.20 were used.

A two-way Chi-square test and Fisher exact test were used to
analyze associations between variables of interest (morphological
criteria, classification WHO and Binary system).

For the quantitative analysis of Ki-67 and p53, were used
Kruskal-Wallis tests to compare the groups (mild, moderate and severe)
and Mann-Whitney to compare low-risk and high-risk groups. The level
of statistical significance of all tests was p<0.05.
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RESULTS

Demographic characteristics and clinicopathological data
included in the study are summarized in Table 2. The study included 66
patients comprising 38 females and 28 males (mean age, 56.8+12.9
years). Leukoplakia was the most common lesion involving the tongue
and smokers patients. Based on the histological grading of epithelial
dysplasia, proposed by WHO, our samples showed the following
distribution: 35 mild, 13 moderate, and 18 severe epithelial dysplasia
(Table 2). For the binary system, 27 cases were classified as high risk
and 39 low risk of malignant transformation.

Immunohistochemical expression

Morphological analysis revealed that ki-67 and p53 were
predominantly expressed in the basal layer in mild and moderate
dysplasia (Figure 1). For severe dysplasia the labeling was predominant
in the suprabasal layer. The percentage of Ki-67 and p53 was lower in
cases of mild dysplasia when compared to moderate and severe
dysplasia. However, the Kruskal-Wallis test did not show a statistically
significant difference between the groups (mild, moderate and severe)
(Figure 2). Mann-Whitney test showed a statistically significant
difference between groups regarding the immunoreaction of Ki-67 and
p53, as there was lower expression among low risk cases when
compared with high risk cases of malignant transformation (figure 2).

Inter-and-intraobserver variability of individual architectural and
cytological criteria

Our results presented great variation in the agreement of the
individual cytological and architectural features (Table 3 and 4). For the
observer A, abnormal variation in cell shape showed a higher agreement
with Kappa value of 0.94 Cl (0.83-1.00) and the Increased nuclear
cytoplasmic ratio presented least agreement with kappa value of 0.34 Cl
(0.10-0.57). For the intra-observer assessment, observer B presented
higher agreement for the irregular epithelial stratification with the kappa
value of 1.0 CI (1.00-1.00) and least agreement for the increased number
and size of nucleoli with a kappa value of 0.40 CI (0.14-0.65) (Tables 3
and 4). For the inter-observer assessment, abnormal variation in nuclear
shape and premature Keratinization in single cells showed higher
agreement with kappa values of 0.54 CI (0.24-.81), 0.64 ClI (0.45-0.82),
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respectively. Irregular epithelial stratification and abnormal variation in
nuclear shape showed lower agreement with negative kappa values,
respectively of -0.03 CI (-0.08-0.02) and -0.05 CI (-0.11-0.01).
However, negative Kappa value suggest that the agreement found was
less than that expected by chance in the disagreement among the
evaluators. Hyperchromatism was a characteristic present in all
evaluated cases, however it was not analyzed due to its constancy.

Inter-and-intraobserver variability WHO classification and binary
system

The results of the inter- and intra-observer assessment were
presented in Table 5. For the WHO classification, the intra-examiner
agreement was almost perfect (Kw = 0.93) for the observer B and
substantial agreement for the observer A (k = 0.77). The WHO
classification presented moderate interobserver agreement (kw = 0.58)
in the first and second observation, respectively. However, the binary
system showed almost perfect intra-observer agreement ranging from
1.0 C.I (1.00-1.00) to 0.87 (0.76-0.99) for the observer B and A
respectively. For the interobserver assessment of the binary system,
agreement was substantial for both observations.

Association of classification WHO and Binary system

The chi-square test showed a statistically significant association
(p=0.001) between the two classification systems. 2.9% and 61.5% of
the mild and moderate dysplasia were classified as high risk. All cases
of severe dysplasia were classified as high risk of malignant
transformation. In this study, the morphological criteria such as
increased nuclear size, atypical mitotic figures, increased nuclear
cytoplasmic ratio, irregular epithelial stratification, increased number
and size of nucleoli, keratin pearls within rete ridges, increased humber
of mitotic figures, abnormally superficial mitoses and premature
keratinization in single cells were statistically associated (p <0.05) with
severe dysplasia and high risk of malignant transformation.

Prognostic capability for predicting high risk dysplasia
In the present study, was performed a logistic regression model to

evaluate the association between clinical factors and the presence of
epithelial dysplasia. Our results demonstrated that sex, age and
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smoking/alcohol consumption were not associated with OEDs in both
classification systems. However, it is important to highlight that most
patients with epithelial dysplasia were smokers and/or alcoholics. In the
binary system, tongue lesions were 4.32-fold (95% CI=1,519-12,331; p=
0.006) more likely to have high-risk dysplasia compared to other intra
oral sites, and adjusting for other variables, the odds decreases to 3.62-
fold (95% C.I=1.119-11.718; p=0.032). Regarding the clinical
appearance, non-homogeneous lesions were 9.25-fold (95% C.1=1.808-
47.325; p=0.008) more likely to have high-risk dysplasia than
homogeneous lesions.

In WHO classification, lesions with a non-homogeneous clinical
appearance (p=0.007) have 10.5-fold (95% C.I=1.893-58.242) more
odds to have severe dysplasia than mild dysplasia, however without
statistical significance when adjusted (p = 0.182).
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DISCUSSION

Despite the well-known characteristics, OED lack interobserver
reproducibility and evidence high subjectivity. Our study attempted to
comprehend the classification of OED and to correlate them with the
expression of ki-67, p53 and clinical risk factors.

The main event that occurs in the transition from the normal oral
epithelium to carcinoma is cell proliferation [21]. Mutant p53
immunoexpression is found in 90% of OPMLs and is generally absent in
the normal oral mucosa. [22]. In our study, cell proliferation increased
according to the progression of dysplasia. Also, Ki-67 and p53 were
predominantly expressed in the suprabasal layer of severe dysplasia and
high risk of malignancy. Similar results were reported in studies
evaluating the expression of these proteins in normal epithelium, OED
and OSCC[23-25]. Studies have shown significant associations of Ki-67
and p53 in the dysplasia of high-risk of malignant
transformation[16,26]. P53 is a tumor suppressor protein, which
regulates the cell cycle, has also been involved in DNA repair and
synthesis, cell proliferation, cell differentiation, programmed cell death,
and in the maintenance of genomic stability[27]. Therefore, p53 when
mutated may be a risk factor for malignant progression [27]. The
percentage of Ki67 positive nuclei is often related to the clinical course
of a disease, since it is present during all phases of the cell cycle except
GO[26]. Caldeira et al.[16] suggests that morphological changes may be
related to molecular changes in OEDs. Thus, our results reinforce the
prognostic value of Ki-67 and p53 in OEDs.

It is known that the high subjectivity and variability in OED
evaluation has been studied in the literature. Therefore, in our study, all
cases were photographed by a single buccal pathologist experienced in
magnifications of 200x and 400x and the microphotographs evaluated
under the same software (Adobe photoshop, version 7.0) and in
standardized contrasts. Thus, we ensured that all observers evaluated the
same areas and under the same conditions to decrease inter- and intra-
observer variability, increase reproducibility and improve diagnostic
CONSensus.

In our study, intra-observer agreement analyzes were higher
when compared to interobserver agreement in the individual assessment
of morphological criteria (Table 4 and 5). The interobserver agreement
scores are similar to those presented by Kujan et al. [6] and Nankivell et
al. [28] with agreements ranging from negative disagreement to
moderate. Previous studies[6,28] also presented greater consensus in
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assessing architectural features. In contrast, Krishnan et al.[29] showed
more consensus for the cytological criteria. Tilakaratne et al.[30]
attributes the high interobserver variability to the limitation of statistical
tests.

We also shown that the criteria such as increased nuclear size,
atypical mitotic figures, increased nuclear cytoplasmic ratio, irregular
epithelial stratification, increased number and size of nucleoli, keratin
pearls within rete ridges, increased number of mitotic figures,
abnormally superficial mitoses and premature keratinization in single
cells were statistically associated with severe dysplasia and high risk of
malignant transformation. Schepman et al. [32] presented similar results
to our study evaluating malignant transformation in 166 patients with
leukoplakia. Kujan et al.[11] evidence that loss polarity of basal cells,
drop-shaped rete ridges, abnormally superficial mitoses, abnormal
variation in nuclear shape, abnormal variation in cell size and shape,
atypical mitotic figures and increased number and size of nucleoli are
correlated to malignant transformation. Also, a recent study by our
research group compared the OED criteria on actinic cheilitis and lip
squamous carcinoma, the authors demonstrated similar results in
exception of hyperchromatism which in this study was observed in
100% of cases [31]. Pilati et al [31] emphasize that these criteria should
be carefully evaluated as they may indicate a worse prognosis since they
are associated with high-risk dysplasia and carcinoma [31]. Our findings
are consistent with this suggestion, since the criteria are poorly
reproducible and associated with high-risk and severe dysplasia.

The results of our study reinforce the literature findings
[6,12,28,33], pointing to higher scores of intra and interobserver
agreement of the binary system compared to the WHO classification.
Nankivell et al. [28] suggests that the high agreement presented by the
binary system may be a result of the decrease in the number of
categories, therefore, the fewer categories the greater the probability of
consensus in the diagnosis. Although the WHO classification shows a
lower concordance, our results indicate its similarity with binary system,
since 61.5% and 100% of moderate and severe dysplasia, respectively,
were classified as high risk of malignant transformation. Pilati et al. [31]
showed a similarity between the two classification systems but
suggested that the binary system may help pathologists to reach a
consensus especially in critical cases because of their objectivity [31].

Previous studies pointed to sex and age as the main risk factors
for malignant transformation of LOPMs to OSCC [5,34]. However, our
results indicate that sex and age were not associated with OEDs. For
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sex, these results can be explained by the similarity in the male/female
ratio (1: 1.3). For age, perhaps because there are similar proportions and
frequencies among the different groups of OEDs. Nayak et al.[35]
studied LOPMs with a proven OED diagnosis and demonstrated that sex
and age were not associated with OED [35].

Smoking is an important risk factor for the malignant
transformation of LOPMs into OSCC [5]. According to Rivera [1],
tobacco exposes the oral epithelium to oxygen and nitrogen free
radicals, which can affect defense mechanisms and promote DNA
mutations [1]. In the present study, it is important to emphasize that
although without statistical difference, most OED patients were smokers
and/or alcoholics. Perreira et al. [36] demonstrated a significant
association between tobacco and OED. In the same way Nayak et
al.[35], showed that tobacco habits increase the risk of epithelial
dysplasia by 4.46-fold (95% CI = 1.47-12.75) [35].

The lesions at the border of the tongue have a high risk of
malignant transformation. In our study, all lesions in the tongue were
grouped due to the reduced number of cases. In the binary system these
lesions are 4.32- fold more likely to present high risk dysplasia in
relation to other intraoral sites. In WHO classification the chance
decreases to 0.29-fold. This difference is due to the fact that all lesions
graded according to the WHO classification in moderate (21.4%) and
severe dysplasia (39.3%) were classified as high risk of malignant
transformation in the binary system (60.7%). Joabe et al. did not a
statistically significant association between the site of the lesion and the
degree of dysplasia, however, points out that tongue lesions were more
likely to present high-risk dysplasia. In summary, our results reinforce
the consensus in the literature that lesions in tongue have a higher risk of
malignant transformation in relation to other intraoral sites [34].

Non-homogeneous lesions were more likely to have high-risk
(OR=9.25, 95% CI = 1,808-47,325, p = 0.008) and severe dysplasia
(OR=10.50CI 95% = 1,893-58,242; p = 0.007) than homogeneous. In
our study, the non-homogeneous lesions presented a lower prevalence
(16.7%) compared to the homogeneous lesions (83.3%). Among the
non-homogeneous lesions classified according to the WHO
classification in moderate (18.2%) and severe dysplasia (63.6%), all
were classified high-risk of malignant transformation (81.8%). Our
study goes according to the consensus of the current literature indicating
low prevalence and increased risk of malignant transformation for non-
homogeneous lesions [34,37-39]. We reinforce the idea that
histopathological evaluation and correlation of observations with
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clinical parameters (clinical appearance of the lesion, smoking habits
and lesion site) can provide a solid basis for clinical decision.
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CONCLUSION

According to our results, the Ki-67 and p53 are useful molecular
markers for OED prognosis and can be used as a complementary to the
binary system. The binary system showed more consensus inter- and
intra-observer compared to WHO classification. Furthermore, lesions
with non-homogeneous clinical appearance and located in the tongue
seemed better associated with high risk of malignant transformation of
binary system.

Binary system appear be useful in differentiate those cases graded
as moderate dysplasia. Therefore, we suggest the use of the binary
system in the daily routine of histopathological diagnosis.
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Figure 1Expression of Ki-67 and p53 in oral epithelial dysplasia.
. , -

Figurel. Expression of Ki-67 and p53 in oral epithelial dysplasia. Al)
Mild epithelial dysplasia / Low risk (H.E) (200x). A2) Nuclear
expression of Ki-67 in the basal layer (200x). A3) Nuclear expression of
p53 in the basal layer (200x). B1) Moderate epithelial dysplasia / Low
risk (H.E) (200x). B2) Nuclear expression of Ki-67 in the basal layer
(200x). B3) Nuclear expression of p53 in the basal layer (200x). C1)
Severe epithelial dysplasia / High risk (H.E) (200x). C2) Nuclear
expression of Ki-67 in the suprabasal layer (200x). C3) Nuclear
expression of p53 in the suprabasal layer (200x).
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Figure 2 Quantitative expression of Ki-67 and p53 in oral epithelial dysplasia.
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Figure 1.Comparison of quantitative expression of Ki-67 and p53 in the
WHO classification (mild, moderate and severe) and in the binary system
(low risk and high risk).



epithelial dysplasia according to WHO (2017).

Cytological criteria

Avrchitectural criteria

Abnormal variation in nuclear size
Abnormal variation in nuclear shape
Abnormal variation in cell size
Abnormal variation in cell shape
Increased nuclear cytoplasmic ratio
Increased nuclear size

Atypical mitotic figures

Increased number and size of nucleoli

Hyperchromatism

Irregular epithelial stratification
Loss of polarity of basal cells
Drop-shaped rete ridges

Keratin pearls within rete ridges
Increased number of mitotic figures
Abnormally superficial mitoses

Premature keratinization in single cells

63

Table 1Cytological and architectural criteria used in the classification of oral
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Table 2 Demographic details and clinical- pathological data.

Characteristics

Freguency n (%)

Gender
Male 28 (42.4)
Female 38 (57.6)

Age (mean £SD) 56.8+12.9

Range 29-82
clinical appearance

Homogeneous 55 (83.3)

Nonhomogeneous 11 (16.7)
Risk Factors

Smoking 31 (46.9)

Alcohol 1(1.5)

Smoking + Alcohol 20 (30.3)

No risk factor 8(12.1)

Missing cases 6 (9.0)
Intra-oral site

Tongue 28 (42.4)

Floor of Mouth 5 (7.57)

Gingiva 3(4.54)

Palate 8 (12.1)

Buccal mucosa 11 (16.6)

Retro molar 13 (19.7)
WHO OED grading

Mild 35 (53.0)

Moderate 13 (19.7)

Severe/Carcinoma in situ 18 (27.3)
Binary grading

Low- risk 39 (59.1)

High- risk 27 (40.9)
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Table 3Reproducibility and agreement of each cytological criterion by intra-
and-interobservers.

1. Abnormal variation in 0.79 0.78 0.54 0.21
nuclear size Cl(0.39-1.00) Cl (0.53-1.00) Cl (0.24-.81) CI(-0.18-0.61)
65 (97%) 61 (91%) 64 (95.5%) 65 (97%)
2. Abnormal variation in 0.71 0.48 -0.05 -0.05
Cl(0.48-0.95) CI(-0.12-1.00) CI(-0.11-0.01)  CI (-0.11-0.01)
nuclear shape 57 (85.1%) 65 (97%) 56 (83%) 57 (85.1%)
3. Abnormal variation in 0.23 0.85 0.14 0.38
cell size CI(-0.14-0.60) Cl (0.55-1.00) CI1(-0.19-0.48) CI(-0.15-0.92)
66 (98.5%) 63 (94%) 60 (89.6%) 66 (98.5%)
4.Abnormal variation in 0.94 0.73 0.42 0.44
cell shape C1(0.83-1.00) C1(0.38-1.00) C1(0.09-0.75) Cl1(0.13-0.75)
p 56 (83.6%) 62 (92.5%) 57 (85.1%) 56 (83.6%)
0.34
5. Increased nuclear IC (0.10-0.57) 0.63 0.26 0.25
cytoplasmic ratio 58 (86 6% ) IC (0.44-0.82) 1C (0.02-0.51) 1C(0.47-0.45)
' 41 (61.2%) 46 (68.7%) 58 (86.6%)
. 0.35 0.43 0.16 0.19
6. Increased nuclear size Cl1(0.13-0.57) Cl1(0.10-0.75) CI(-0.02-0.35) CI(-0.07-0.46)
52 (77.6%) 58 (86.6%) 41 (61.2%) 52 (77.6%)
. o 0.57 0.74 0.27 0.36
7. Atypical mitotic figures Cl (0.24-0.90) Cl (0.46-1.00) CI (-0.09-0.63) Cl1(0.01-0.71)
8 (11.9%) 6 (9%) 5 (7.5%) 8 (11.9%)
8. Increased number and 0.61 0.40 0.27 0.26
size of nucleoli Cl (0.42-0.80) Cl (0.14-0.65) C1(0.07-0.48) C1(0.080-0.44)
34 (50.7%) 13 (19.4%) 33(49.3%) 34 (50.7%)
9. Hyperchromatism (100%)* (100%)* (100%)* (100%)*

L intra-observer variability/Observer A

2intra-observer variability/Observer B

% inter-observer variability- first observation

“inter-observer variability- second observation (after 7 days)
*kappa value not calculated. There was agreement in all cases.
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Table 4Reproducibility and agreement of each architecture criteria by intra-and-
interobservers.

1.Irregular epithelial 0.43 10 0.08 -0.03
e CI(0.19-0.66)  CI(1.00-1.00) CI(-0.06-0.22) CI (-0.08-0.02
45 (67.2%) 66 (98.5%) 49 (73.1%) 45 (67.2%)
. 0.36 071 011 0.06
2 Lossofpojarity ofbasal ¢ (0.12.060)  C1(053-080) C1(-0.06:0.29) Cl (-0.050.19)
9 (13.4%) 42(62.7%) 20 (29.9%) 9 (13.4%)
0.64 0.65 -0.05 0.24
3. Drop-shaped rete ridges CI (0.26-1.00)  CI (0.20-1.00)  CI (-0.10-0.01)  CI (-0.20-0.68)
63 (94%) 64 (95.5%) 62 (92.5%) 63 (94%)
) " 0.75 0.56 037 0.47
4 Ker"‘;g{‘e ';‘,?g”essw'th'” C1(0.38-1.00) CI(0.17-0.93) CI(-0.17-0.93  CI (0.03-0.90)
9 5 (7.5%) 4 (6%) 3 (4.5%) 5 (7.5%)
5. increased number of 0.66 0.77 0.28 0.45
s Cl(0.47-084  CI(0.61-093) CI(0.08-0.48) CI (0.27-0.64)
9 40 (59.7%) 25 (37.3%) 39 (58.2%) 40 (59.7%)
iy 0.72 0.56 0.22 0.24
6. Abnormally superficial ¢ (052-093)  C1(0190.94) CI(0.06:050) Cl (-0.01-050)
15 (24.4%) 4 (6%) 13 (19.4%) 15 (22.4%)
7. Premature 0.49 0.64 0.31 0.64
keratinization in single  CI (0.29-0.69)  CI (0.45-0.82)  CI1(0.09-0.54)  ClI (0.45-0.82)
cells 38 (56.7%) 34 (50.7%) 31 (46.3%) 38 (56.7%)

Lintra-observer variability/Observer A

2 intra-observer variability/Observer B

3 inter-observer variability- first observation

4 inter-observer variability- second observation (after 7 days)
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Table 5 Kappa value (95% confidence interval) and exact agreement for the

WHO and binary systems.

(B1vsB2): (ALvsA2)? (BlvsAl1) (B2vsA2)*
Observer kappa value kappa value kappa value kappa value
95% ClI 95% ClI 95% ClI 95% ClI
Agreement (%)  Agreement (%) Agreement (%)  Agreement (%)
0.932 0.772 0.582 0.582
WHO classification (0.86-0.99) (0.66-.89) (042-0.74) (0.44-0.73)
63 (94%) 54 (80.5%) 45 (67.1%) 43 (64.1%)
1.0 0.87 0.61 0.61
Binary system (1.00-1.00) (0.76-0.99) (042-0.74) (0.42-0.80)
67 (100%) 63 (94%) 54 (80.5%) 54 (80.5%)

aweighted kappa

Lintra-observer variability/Observer B

2 intra-observer variability/Observer A

3 inter-observer variability- first observation

4 inter-observer variability- second observation (after 7 days)
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5 CONCLUSAO

De acordo com 0s nossos resultados é possivel concluir que:
1.0 Sistema bindrio apresentou maior reprodutibilidade inter e

intra observador quando comparado com a
classificagdo segundo OMS.

Os critérios morfologicos de melhor reproducéo foram
hipercromatisco, disceratose, variacdo anormal de
forma da célula, pérolas de ceratina, ndmero
aumentado de figuras mitoticas, variacdo anormal de
forma do ndcleo. Os critérios de pior reproducéo foram
variacdo anormal de forma do ndcleo, estratificacdo
epithelial irregualar e alteracdo de polaridade de células
basais.

O Ki-67 e p53 foram expressos de acordo com o grau
da displasia epitelial. No entanto, apenas o sistema
binario foi estatisticamente associado com a expressao
das proteinas ki-67 e p53.

4.Fatores de risco clinicos (lesGes em lingua e com aparéncia

clinica ndo-homogénea) parecem estar associados com
0 sistema binério.
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APENDICE A — Metodologia expandida

DELINEAMENTO DO ESTUDO

O estudo foi do tipo observacional descritivo e retrospectivo. Os
casos foram avaliados segundo a classificagdo da OMS e do sistema
binario e submetidos a anélise imunoistoquimica.

ASPECTOS ETICOS E LEGAIS

O presente estudo foi aprovado no Comité de Etica em Pesquisa
com Seres Humanos (CEPSH) da Universidade Federal de Santa
Catarina (Plataforma Brasil- CAAE:42976715.3.0000.0121) sob parecer
n°: 1.005.58730/03/2015).

COLETA DE DADOS

Realizou-se um levantamento nos arquivos do Laboratério de
Patologia Bucal (LPB-UFSC) de casos de displasia epitelial intraoral
diagnosticados  clinicamente como leucoplasia, eritroplasia e
eritroleucoplasia do ano 2007 a 2017. Em seguida todos os casos foram
agrupados em lesbes homogéneas e ndo homogéneas. Foram
consideradas lesdes homogéneas todas as lesdes diagnosticadas como
leucoplasias ou descritas clinicamente como lesbes de coloragdo
esbranquicada, superficies lisas, corrugadas ou com textura consistente.
As lesGes ndo homogéneas foram aquelas diagnosticadas clinicamente
como eritroplasia, eritroleucoplasias ou leucoeritroplasias e aquelas
descritas clinicamente como leucoplasias salpicadas.

Foram incluidos no estudo casos com fichas de biopsia
adequadamente preenchidos, contendo as seguintes informagdes:
localizacdo da lesdo, dados relativos a sexo, idade, fatores de risco
(habitos de fumar, alcool e fumantes/etilistas) (Quadro 1) e os seus
respectivos blocos de parafina contendo material biolégico suficiente
para analise. Para casos com mltiplas bidpsias, foi considerada a Gltima
realizada.

Foram excluidos do estudo casos que ndo preencheram o0s
requisitos acima citados e sem consenso diagnostico de displasia
epitelial. Também, foram excluidos os casos que apresentaram infiltrado
inflamatério em banda justa epitelial e que tenham tido como
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diagndstico clinico liquen plano ou reacdo liquendide e de leucoplasia
verrucosa proliferativa.

Todos os casos foram reexaminados e reclassificados segundo o
sistema de classificacdo da OMS e pelo sistema binario. Por fim, foram
incluidos no estudo 66 casos distribuidos em 35 displasias epiteliais
orais leves (DEL), 13 displasias epiteliais orais moderadas (DEM) e 18
displasias epiteliais orais severas (DES). Para o sistema binario foram
classificados em 39 DARM e 27 DBRM.

Para fins de correlacdo, foram levantados os seguintes dados
clinicos (Quadro 1):

1.Quanto ao paciente: idade, género, habitos de fumar e consumo
de alcool.

2.Quanto a lesdo: localizacdo anatdmica e caracteristicas clinicas
(tamanho).

Para tal, foi confeccionada uma base de dados digital para o
armazenamento dessas informaces para posterior analise descritiva e de
correlacdo com o grau das displasias epiteliais e expressao das proteinas
anti-Ki-67 e anti-p53 (Quadro 1):

AVALIACAO DOS SISTEMAS DE CLASSIFICACAO

Na primeira fase, para fins de padronizacéo, todos os casos foram
fotografados por um Unico avaliador em magnificaces de 20x e 40x, de
modo a garantir que todas as areas displasicas serdo avaliadas. Em
seguida, as laminas histopatol6gicas e as microfotografias foram
codificadas aleatoriamente por meio de um sistema de rotulagem, cujos
detalhes eram acessiveis apenas ao auxiliar ndo participante.

Na segunda fase, dois alunos do Programa de P6s-graduagdo em
Odontologia — area de concentracdo em Diagnoéstico Bucal, devidamente
treinados avaliaram as microfotografias de forma independente, e em
dois momentos diferentes hum intervalo minimo de 7 dias entre a 12 e a
2% avaliacdo de cada caso. Em casos de ddvidas na avaliacdo das
microfotografias, as laminas histopatoldgicas coradas com hematoxilina
e eosina foram avaliadas com o uso do microscopio dptico de luz.

Todos os casos em desacordo na classificacdo final, foram
reavaliados por terceiro avaliador (Professora de Patologia Bucal da
UFSC) para acordo no diagnostico final. Todas as avaliagbes foram
realizadas de forma independente sem o conhecimento prévio do
diagnadstico clinico, histopatoldgico e dos dados clinicos.

Os casos foram classificados com o uso do sistema da OMS em
DEL (presenca de alteragBes celulares e arquiteturais restritas ao terco
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basal do epitélio) DEM (quando as alteracfes se estendem até o terco
médio do epitélio afetado) e DES (quando as alteracdes ultrapassam o
terco médio e estendem-se pelo terco superior). Os casos também foram
classificados com o uso do sistema binario em DEA (presenca de no
minimo, quatro critérios arquiteturais e cinco critérios citolégicos no
epitélio) e DEB (menos de 4 arquiteturais e 5 critérios citolégicos no
epitélio). Todos os critérios arquiteturais e citologicos (Tabela 1) foram
avaliados de forma independente, observando a sua reprodutibilidade
inter e intra-observador (Tabela 1).

Para fins de comparacdo e correlagdo com as demais variaveis em
estudo, foi confeccionada uma ficha padronizada e categorizada para
ambos os sistemas de classificaco.

PROCEDIMENTOS LABORATORIAIS

Foram realizados cortes teciduais de 3um de espessura, montados
em ldminas preparadas com solucdo de ATPS  (3-
aminopropyltriethoxysilene). Os cortes foram inicialmente fixados na
lamina mantendo-os em estufa a 65°C, durante 3 horas. Apos, as laminas
foram submetidas a dois banhos de xilol em temperatura ambiente (no
primeiro banho foram imersas overnight e, no segundo, durante 20
minutos). Posteriormente, foram realizados trés banhos em solugdes
decrescentes de alcool etilico (absoluto, 95% e 85%), seguidos de dois
banhos em agua destilada, todos de 5 minutos cada. As laminas foram
imersas em solucdo para blogueio da peroxidase enddgena (80ml de
alcool metilico + 20ml de Perdxido de Hidrogénio -H202), com dois
banhos de 20 minutos cada.

A reativagdo antigénica foi realizada mantendo as laminas em
solucdo de tampdo citrato 0,01M, pH 6,0, em banho-maria com a
temperatura constante de 96°C, durante 40 minutos. Os sitios nédo
especificos foram blogueados com leite desnatado (5%) em solugéo de
tampao fosfato-salino (PBS) por 40 min. A incubagdo com os anticorpos
primarios anti-p53 e anti-Ki67 (Tabela 3) foi realizada em camara Umida
mantida sob refrigeracdo (4 a 8°C), durante 18 horas.

Para amplificacdo da reacdo foi utilizado o kit de marcagdo
envision- Dako, que consta de soro secundario policlonal e do soro
terciario streptavidina-biotina com peroxidase conjugada. A revelacao
da reagdo foi realizada através de solucdo cromdgena, contendo
diaminobenzidina (DAB) em tampédo Tris-HCI 0,05M, pH 7,4, e
adicionando peroxido de hidrogénio a 0,3%. Apés a revelacéo, foi
realizada a contra coloracéo dos cortes com hematoxilina de Harris (2,5
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minutos), seguido de desidratacio em cadeias de concentragdo
crescentes de etanol (etanol 50% a etanol absoluto), diafanizagdo em
xilol e montagem com Entellan (Merck, Alemanha). Ap6s montadas, as
laminas foram mantidas em estufa (40°C) por, no maximo, 2 horas,
antes de serem examinadas ao microscopio de luz.

Tabela 2 Descri¢do das caracteristicas dos anticorpos utilizados nas reacdes de
imunoistoquimica.

Fabricante/ Padréo de Controle

Anti-corpo Marca Ul DmiED Coloragao Positivo

: . Monoclonal de . Carcinoma

p53 Sigma Aldrich camundongo 1:400 Nuclear epidermoide
. Spring Monoclonal de . Carcinoma
Nl Bioscience coelho 10 Mg Ry epidermoide

ANALISE IMUNO-HISTOQUIMICA

A marcacdo do Ki-67 e p53 é nuclear. Portanto, foram
consideradas positivas todas as ceélulas epiteliais com marcacdo
castanha/marrom no ndcleo, independentemente da intensidade da
coloracdo, excluindo as células inflamatorias.

Para avaliacdo das reacBes imunoistoquimicas, foi utilizado o
software NIH ImageJ 1.45q (National Institutes of Health, Maryland,
EUA) a partir de imagens capturadas com camera fotografica (Cannon,
A620, San Jose, CA, USA) acoplada a microscépio de luz (Axiostar
Plus, Carl Zeiss, Oberkochen, Alemanha), com magnitude de 400X.

O indice de Ki-67 e p53 foi determinado pela porcentagem de
células positivas em 10 campos de 400x (lamaroon et al., 2004). Para
analisar a expressdo do Ki-67 e p53, foram avaliados 0s seguintes
parametros:

1. A porcentagem de células positivas.

2. Padrdo de coloracdo das camadas de células epiteliais em cada
caso e grupo, em relagdo a distribuicdo/local de marcacdo na camada
basal e suprabasal.

As informac0es obtidas nas analises foram armazenadas em uma
planilha do software Microsoft Excel® (Microsoft Office Corporation,
EUA). Posteriormente, transferidos para o software IBM SPSS statistics
21 (IBM SPSS Statistics 21 de 2014, EUA) para andlise estatistica.
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ANALISE ESTATISTICA

A variabilidade intra e inter-observador de cada critério
morfoldgico (Tabela 1) e do sistema binario foi avaliada com o uso do
teste Kappa ndo ponderada. Para o sistema da OMS foi calculado o
kappa ponderada. Os kappas ndo ponderados fornecem uma associagao
baseada apenas na concordancia entre avaliadores. O Kappa ponderado
¢ utilizado para calcular a reprodutibilidade quando as varidveis sdo
ordinais e 0s resultados expressos por mais de duas categorias, também,
confere maior importancia a discordancia, atribuindo-lhe maior peso no
célculo da reprodutibilidade. Os valores do Kappa foram atribuidos de
acordo com LANDIS; KOCH (1977) (Tabela 3).

Para realizar a comparacéo entre os grupos de DEL, DEM e DES,
a partir dos resultados da andlise quantitativa dos anticorpos Ki-67 e
p53, para cada anticorpo estudado, foi realizado o teste estatistico de
Kruskal-Wallis, teste ndo paramétrico para comparar 3 ou mais amostras
independentes. Para comparar os resultados entre as DARM e DBRM,
foi aplicado o teste estatistico de Mann Whitney, teste ndo paramétrico
para comparar 2 amostras independentes.

Tabela 3Valores do Kappa de acordo com Landis e Koch (1977).

Valor de Kappa Interpretacdo
<0 Sem acordo
0-0.19 Acordo pobre
0.20-0.39 Acordo justo
0.40-0.59 Acordo moderado
0.60-0.79 Acordo substancial
0.80-1.00 Acordo quase perfeito

Teste qui-quadrado de duas vias e o teste exato de Fisher foram
usados para analisar as associacfes entre as variaveis de interesse
(classificagdo da OMS e sistema binério).

Uma analise de regressdo logistica binaria e multinominal foi
realizada para avaliar a associacdo dos fatores de risco com os sistemas
de classificacdo das DEO. No entanto, as varidveis como diagnéstico
clinico, localizagéo da lesdo, fatores de risco clinicos (habitos de fumar
e alcool/fumo), idade e sexo foram adicionados em ambos os modelos
de forma isolada (andlise bruta) e combinada (analise ajustada). Na
andlise multivariada (analise ajustada) foram adicionadas apenas
variaveis com p> 0,20.
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APENDICE B- Caracteristicas clinicas e fatores de risco dos casos
estudados

Tabela 4Resumo das caracteristicas clinicas e e fatores de risco dos casos
estudados.

Caracteristicas clinicas e fatores Homogénea N&o homogénea Total
de risco 55 (83,3%) 11 (10,6%) 66 (100%)
Género
Masculino 23 (82,1%) 5 (17,9%) 28 (100%)
Feminino 32 (84,2%) 6 (15,8%) 38 (100%)
Idade (média +D.P) 56,5+13,7 58,7+9,6 56,8+12,9
Intervalo 29-82 45-74 29-82
Tamanho (média+D.P) 22,3mm+15,9 26,2mmz5,8 21,7mmz+14,7
Intervalo 5mm-120mm 7mm-27mm 5mm-120mm

Fatores de Risco

Tabaco 30 (96,8%) 1 (3,2%) 31 (100%)
Alcool 1 (100%) 0 (0,0%) 1 (100%)
Tabaco + Alcool 11 (55,0%) 9 (45,0%) 20 (100%)
Sem fator de risco 8 (100%) 0 (0,0%) 8 (100%)
Dados perdidos 4(66,7%) 2 (33,3%) 6 (100%)

Localizagdo intra-oral

Lingua 22(78,6%%) 6 (21,4%) 28 (100%)
Assoalho de boca 5 (100%) 0 (0,0%) 5 (100%)
Gengiva 3 (100%) 0 (100%) 3 (100%)
Palato 7 (87,5%) 1 (12,5%) 8 (100%)
Mucosa bucal 8 (72,7%) 3(27,3%) 11(100%)
Retromolar 11 (78,6%) 2 (21,4%) 13 (100%)

Classificagdo da OMS

Leve 33 (94,3%) 2 (5,7%) 35 (100%)
Moderado 11 (84,6%) 2 (15,4%) 13 (100%
Severa/Carcinoma in situ 11 (61,1%) 7 (38,9%) 18 (100%)

Sistema binério

Alto risco 18 (66,7%) 9(33,3%) 27 (100%)
Baixo Risco 37(94,9%) 2(5,1%) 39 (100%)
Expresséo de Ki-67 16,5+11,83 10,148,7 e

Expresséo de P53 14,8+17.4 e T ——
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Tabela 5 Resultados da regressao logistica binaria bruta e ajustada. Associacéo
dos fatores de risco com o sistema binario de alto risco.

Sistema binario

Casos

Variaveis n (%) Né&o ajustado Ajustado
OR (95% C.I) P~ OR(95% C.I) P
valor valor
Sexo
Masculino 28 (42.4) 1 0.462
Feminino 38 (57.6) 1.457(0.534-3.973)
Idade
<45 14 (21.2) 1 0.295
>46 52(78.8) 1.983 (0.550-7.147)
Fatores de risco
Tabaco
Néo 8(12.1) 1
Sim 51 (77.2) 1.030 (0.229-4.638) 0.969
Tabaco + Alcool
Néo 45 (68.2) 1
Sim 21(31.8) 2.667(0.921-7.724) 0.071 0.681 (0.138-3.352) 0.637
Localizagéo intra-oral
Retromolar
Néo 53 (80.4) 1
Sim 13 (19.6) 0.504 (0.140-1.818) 0.295
Lingua
Néo 38(57.6) 1
Sim 28 (42.4) 4.327 (1.519- 0.006% 3.621 (1.119- 0.0322
12.331) 11.718)
Assoalho de boca
Néo 61(92.4) 1
Sim 5(7.6) 0.337(0.035-3.191) 0.343
Palato
Néo 1
Sim 8(12.1) 0.850(0.185-3.901) 0.834
Mucosa bucal
Néo 58 (87.9) 1
Sim 11 (16.7) 0.484(0.116-2.024) 0.320
Aparéncia clinica
Homogénea
Néo 11(16.7%) 1
Sim 55(83.3%) 0.108 (0.021-0.553) 0.008% 0.034 (0.003-0.451) 0.0102
Né&o homogénea
Néo 55(83.3%) 1
Sim 11(16.7%) 9.250 (1.808- 0.008% 6.460(1.119- 0.0372

47.325) 37.296)
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Tabela 6Associacdo dos fatores de risco com a classificacdo segundo OMS.
Resultados da regressdo logistica multinominal bruta, considerando a razédo de

chance para displasia leve.

DEM* x DEL**

DES*** x DEL

Odds Ratio (OR) IC p-valor Odds Ratio (OR) IC ~ p-valor
95% 95%
Sexo Masc. 1 1
0.121 0.776
Fem. 0.318 (0.074-1.355) 0.847 (0.270-2.653)
Idade >45 1 1
0.200 0.780
<45 0.241(0.027-2.122) 0.825 (0.215-3.168)
Fatores de risco
Tabaco Nao 1 1
. 0.422 0.937
Sim 0.403 (0.044-3.713) 1.074 (0.184-6.283)
Tabaco + Alcool ~ Nao 1 1
. 0.851 0.082
Sim 1.154(0.258-5.153) 0.346 (0.105-1.144)
Localiz. intra-oral
Retromolar Né&o 1 1
. 0.454 0.459
Sim 1.904 (0.353-0.283) 1.731 (0.405-7.401)
Lingua Néo 1 1
. 0.345 0.0422
Sim 0.535 (0.145-1.968) 0.292 (0.089-0.955)
Palato Néo 1 1
. 0.035% 0.489
Sim 0.136 (0.021-0.869) 0.485 (0.062-3.762)
Mucosa bucal Né&o 1 1
. 0.474 0.370
Sim 0.353 (0.20-6.095) 2.370 (0.447-12.271)
Aparéncia clinica
Homogénea Né&o 1 1
. 0.474 0.0072
Sim 0.353 (0.20-6.095) 0.095 (0.017-0.528)
N&o-homogénea Néo 1 1
. 0.299 0.0072
Sim 3.000(0.377-23.902) 10.500(1.893-58.242)




89

Tabela 7Associacdo dos fatores de risco com a classificacdo segundo OMS.
Resultados da regressdo logistica multinominal ajustada, considerando a razdo
de chance para displasia leve.

DEM* x DEL**

DES*** x DEL

Odds Ratio (OR) p- Odds Ratio (OR) p-
1C 95% valor 1C 95% valor
Masc. 1 1
Sexo 0.175 0.852
Fem. 0.303(0.054-1.704) 0.868(0.195-3.868)
Fatores de risco
Tabaco + Alcool Nao 1 1
0.751 0.792
Sim 1.388(0.183-10.512) 0.795(0.145-4.363)
Localiz. intra-oral
Lingua Néo 1 1
. 0.123 0.0382
Sim 0.271 (0.052-1.422) 0.227 (0.056-0.923)
Palato Néo 1 1
. 0.009% 0.213
Sim 0.059 (0.007-0.499) 0.224 (0.021-2.357)
Aparéncia clinica
Homogénea Nao 1 1
0.761 0.670
Sim 1.960(0.026-149.937) 0.483 (0.017-13.664)
Né&o-homogénea Néo 1 1
0.324 0.182
Sim 6.205(0.165-233.742) 7.095 (0.400-125.975)
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Quadro 1Apresenta caracteristicas clinicas e média de porcentagem do Ki-67 e p53 para cada caso estudado.

Diagnostico Fatores de Localizacdo | Classificacdo | Sistema | .
Sexo gno Idade . Tamanho 1285 ¢ ~ .| Ki-67 | P53
Clinico Risco Anatomica OMS Binario
Tabagista
Feminino Homogeénea 50 g 9 Lingua DEL DBRM 15 21
. R Tabagista . DEL DBRM
Feminino Homogénea 46 11 Mucosa jugal 26 28
Tabagista Assoalho de DEL DBRM
Masculino Homogénea 54 5 boca 10 0
Tabagista Gengiva DEL DBRM
Feminino Homogénea 33 20 inserida 18 2
. N Tabagista . DEL DBRM
Masculino Homogénea 41 120 Mucosa jugal 24 21
. N Tabagista DEL DBRM
Masculino Homogénea 47 24 retromolar 8 3
. N Tabagista DEL DBRM
Masculino Homogénea 70 20 retromolar 11 25
L R Sem hébitos . DEL DBRM
Feminino Homogénea 60 21 Lingua 31 0
Tabagista DEL DBRM
Masculino Homogénea 65 g 21 Palato 30 50
Tabagista DEL DBRM
Masculino Homogénea 70 g 33 retromolar 19 33
. R Tabagista B DEL DBRM
Feminino Homogénea 76 18 Lingua 29 47
. . Tabagista . DEL DBRM
Feminino Homogénea N. I 20 Mucosa jugal 28 41
. R Tabagista 3 DEL DBRM
Feminino Homogénea 74 25 Lingua 8 0
. N Tabagista/Etlista DEL DBRM
Masculino Homogénea 46 29 retromolar 0 0
. N Tabagista/Etlista . DEL DBRM
Masculino Homogénea 80 20 Mucosa jugal 3 0
. N Tabagista/Etlista DEL DBRM
Masculino Homogénea 50 17 retromolar 25 0
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Tabagista Gengiva DEL DBRM
Feminino Homogénea 35 16 inserida 1 0
. . Tabagista DEL DBRM
Masculino Homogénea 80 11 retromolar 9
. N Tabagista/Etlista DEL DBRM
Masculino Homogénea 51 10 Palato 1 1
Tabagista Assoalho de DEL DBRM
Masculino Homogénea 29 16 boca 5 17
. N Sem habitos DEL DBRM
Masculino Homogénea 45 10 retromolar 9 0
. R Tabagista DEL DBRM
Feminino Homogénea 38 12 retromolar 14 16
L R Sem hébitos . DEL DBRM
Feminino Homogénea 79 34 Lingua 33 0
. . Tabagista . DEL DBRM
Feminino Homogénea 60 40 Mucosa jugal 26 27
Né&o Tabagista/Etlista DEL DBRM
Feminino homogeénea 62 11 Lingua 2 2
. N Sem habitos . DEL DBRM
Feminino Homogénea 44 17 Mucosa jugal 19
. R Tabagista/Etlista 3 DEL DBRM
Masculino Homogénea 58 16 Lingua 10 0
. R Tabagista/Etlista 3 DEL
Masculino Homogénea 57 19 Lingua DARM 5 16
L R Sem habitos . DEL DBRM
Feminino Homogénea 56 27 Mucosa jugal 0 20
Né&o Tabagista/Etlista DEL DBRM
Masculino homogénea 49 7 retromolar 0 0
. R Sem habitos B DEL DBRM
Feminino Homogénea 78 19 Lingua 0 0
. R Tabagista . DEL DBRM
Masculino Homogénea 49 22 Mucosa jugal 8 15
Tabagista/Etlista Assoalho de DEL DBRM
Feminino Homogénea N.I 12 boca 0 0
Tabagista Assoalho de DEL DBRM
Feminino Homogénea 60 13 boca 11 5
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Tabagista

DEL

DBRM

Feminino Homogénea 55 17 Lingua 8 0
. . Tabagista DBRM
Feminino Homogénea 54 48 retromolar DEM 17 23
. . Tabagista DEM DBRM
Feminino Homogénea 51 5 Palato 0 0
. . Tabagista . DEM
Feminino Homogénea 62 30 Mucosa jugal DARM 7 4
. N Tabagista/Etlista ; DEM
Masculino Homogénea 50 21 Lingua DBRM 0
Tabagista Assoalho de DEM
Feminino Homogénea 47 20 boca DARM 17 19
. R Tabagista DEM DARM
Feminino Homogénea 53 29 retromolar 31 25
Né&o Tabagista/Etlista DEM DARM
Feminino homogénea 56 27 Lingua 21 34
. N Tabagista DEM
Masculino Homogénea 64 21 Palato DBRM 1 0
Tabagista DEM
Feminino Homogénea 43 d 15 Palato DBRM 12 11
. R Sem habitos 3 DEM
Feminino Homogénea 77 13 Lingua DARM 21 29
Néo Tabagista DEM
Feminino homogénea 59 20 Mucosa jugal DARM 2 5
. . Tabagista/Etlista ; DEM
Masculino Homogénea 54 16 Lingua DARM 10 3
. . Tabagista ; DEM
Feminino Homogénea 79 20 Lingua DARM 31 0
. R Etilista DARM
Masculino Homogénea 34 20 retromolar DES 29 5
Néo Tabagista/Etlista DES DARM
Masculino homogénea 60 21 Mucosa jugal 2 0
Né&o Tabagista/Etlista DES DARM
Feminino homogénea 45 25 Lingua 16 35
. N Perdido ; DES DARM
Feminino Homogénea 48 18 Lingua 19 21
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Perdido DES DARM

Feminino Homogénea 67 31 Lingua 21 28
Néo Tabagista/Etlista DES DARM

Masculino homogénea 52 15 Mucosa jugal 15 0
N&o Perdido DES DARM

Feminino homogénea 74 20 Lingua 16 35
N&o Perdido DES DARM

Feminino homogénea 65 20 Retromolar 0 0
Perdido DES DARM

Masculino Homogénea 50 18 Lingua 17 4
Tabagista/Etlista Assoalho de DES DARM

Feminino Homogénea N.I 12 boca 27 60
Né&o Tabagista/Etlista DES DARM

Masculino homogénea 63 23 Retromolar 16 0
. Tabagista/Etlista DES DARM

Masculino Homogénea 50 9 42 Lingua 37 40
. N Perdido B DES DARM

Feminino Homogénea 66 26 Lingua 3 2
Tabagista/Etlista DES DARM

Feminino Homogénea 60 9 22 Palato 31 25
Sem hébitos DES DARM

Feminino Homogénea 82 21 Lingua 25 16
Né&o Tabagista/Etlista DES DARM

Masculino homogénea 60 20 Palato 21 30
L Tabagista DES DARM

Feminino Homogénea 67 9 27 Lingua 20 0

Masculino Homogeénea 42 Tabagista 29 Lingua DES DARM 35 45
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specialists, special care dentists, dental care professionals, general dental practitioners, public health
physicians, palliative care physicians, nurses, radiologists, radiographers, dieticians, occupational
therapists, speech and language therapists, nutritionists, clinical and health psychologists and
counselors, professionals in end of life care, as well as others interested in these fields.

Basic, translational, or clinical Research or Review papers of high quality and that make a contribution
to new knowledge are invited on the following aspects of neoplasms arising in the head and neck
(including lip, tongue, oral cavity, oropharynx, salivary glands, sinuses, nose, nasopharynx, larynx,
skull base, thyroid, and craniofacial region, and the related hard and soft tissues and lymph nodes):

« Etiopathogenesis: natural history of cancer and pre-cancer; basic pathology, metastatic
mechanisms; genetic changes; cellular and molecular changes; microorganisms; growth factors,
adhesion and other molecules
« Epidemiology; risk factors; biomarkers; protective factors; geographic factors; prevention;
screening and intervention
« Clinical features; orofacial effects of neoplasms at both local and distant sites; tumor staging and
grading
« Diagnosis; detection of cancer and pre-cancer; cellular and molecular markers for diagnosis;
advances in imaging and other functional diagnostic modalities for cancer and pre-cancer

and Pr is; clinical, cellular and molecular markers for prognosis; treatment
optlons |ncludmg surgical, lasers, photodynamic therapy, cryosurgery, micro- vascular and other
forms of surgery, medical, radiotherapy, chemotherapy, immunotherapy, biological and gene
therapy advances; molecular targets and new therapeutics (new cytotonics and molecular-targeted
therapies); multimodality treatment; advances in reconstruction and rehabilitation, including flaps
and grafts, alloplasty, bone and connective tissue biology; multidisciplinary teamwork in cancer care
and oral health care.
* Quality of life issues; issues of consent; psychosocial aspects; patient and health professional
information; patient involvement; psychological interventions, improving outcomes; the prevention,
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GUIDE FOR AUTHORS

INTRODUCTION

Types of paper

Oral Oncology accepts the following article types for publication:

Editorial:

Authors who are considering submitting an editorial should contact the Editor-in-Chief with a brief
outline of the proposed contribution before submission. Editorials are welcome on any topic; however,
they may also be related to work previously published in Oral Oncology. Editorials have no abstract
and no keywords, and are usually restricted to 1500 words, up to 10 references and up to
2 tables or figures if not agreed otherwise with the Editor-in-Chief. The Editor-in-Chief can
be contacted at ooncology@elsevier.com.

Original Research Articles:

Original research articles present results of original epidemiology and public health, basic, clinical
and/or translational (basic research with clinical applications) research. This article focuses on new
data collected by the author(s) during the course of a epidemiology and public health research; basic
investigation; clinical trial; or translational research, although other studies may be cited for support.
Original research articles, which have not been published previously, except in a preliminary form,
may be submitted as original full-length research papers. The article should contain the following
sections: Title Page, Abstract, Conflict of Interest Statement, Introduction, Patients (or Materials)
and Methods, Results, Discussion, and Conclusion. Mechanics: Research articles should contain
an abstract, a list of up to 10 keywords and have a limit of 3,500 words, 7 figures and/
or tables, and 60 references.

Review Articles:

Review articles that are topical and a critical assessment of any aspect of head and neck are welcome.
Review articles collate, describe, and evaluate prior publications of important head and neck subjects,
accompanied by critical analysis leading to rational conclusions. These Reviews should contain very
little, if any, original data from an author's own study; however, such data can be used to support
the overall thesis of the article. We also accept targeted mini-reviews that cover specific topics or

therapies as well as meta-analyses. Mechanics: iew articles should in a short abstract
stating the goal of the r , an introducti i and i Review articles
can contain up to 5,000 wordl, 7 figures and/or tables, and 120 references.

Perspectives:

Perspectives are more focused than reviews and seek to review a topic from a particular view
or opinion. Perspectives should review a particular field to identify outstanding issues and/or
challenges and propose new hypotheses or directions. A Perspective may highlight emerging science,
controversial opinions, or issues within the field and seek to address these controversles They
may be accepted from a single individual or a team. Mechanics: Persp a
short abstract stating the goal of the review, an introducti di: i and lusi
Perspective articles are limited to 2000 words, 3 figures and/or tables, and 45 references.
Letters to the Editor:

Letters to the Editor relating to published work in Oral Oncology or other topics of interest including
unpublished original research are welcome. If accepted Letters are published online only. Mechanics:
Letters should not exceed 1,000 words in length and can contain up to 2 figures and/or
tables.

Types of paper

Special Issues:

If you have been invited to submit a manuscript for a Special Issue, please note that we recommend
writing about 3,000 words and encourage diagrams, tables, and figures. There is no limit on
references. References in a special issue - Please ensure that the words 'this issue' are added to
any references in the list (and any citations in the text) to other articles in the same Special Issue.
When submitting your manuscript, please be sure to select the correct Special Issue designation in
the Peer Review System. If you have any q i tact the inviting Editor.

After reading the Guide for Authors, please visit our onllne submission system to submit your
manuscript: http://ees.elsevier.com/oo.

Page charges
This journal has no page charges.
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Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
* E-mail address
* Full postal address

All necessary files have been uploaded:

Manuscript:

* Include keywords

 All figures (include relevant captions)

 All tables (including titles, description, footnotes)

« Ensure all figure and table citations in the text match the files provided
« Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

* Manuscript has been 'spell checked' and 'grammar checked'

« All references mentioned in the Reference List are cited in the text, and vice versa

« Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

* A competing interests statement is provided, even if the authors have no competing interests to
declare

* Journal policies detailed in this guide have been reviewed

« Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN

Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

Human and animal rights

If the work involves the use of human subjects, the author should ensure that the work described has
been carried out in accordance with The Code of Ethics of the World Medical Association (Declaration
of Helsinki) for experiments involving humans; Uniform Requirements for manuscripts submitted to
Biomedical journals. Authors should include a statement in the manuscript that informed consent
was obtained for experimentation with human subjects. The privacy rights of human subjects must
always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed.

Conflict of interest

By means of a "Conflict of interest statement", all authors must disclose any financial and personal
relationships with other people or organisations that could inappropriately influence (bias) their work.
If there are no conflicts of interest, please state "None declared". This document should be found as
a separate page within the manuscript and placed directly below the title page.

Role of the Funding Source
All sources of funding should be declared as an acknowledgment at the end of the text.
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Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Authorship and acknowledgments

All authors must meet the ICMIE authorship criteria (http://www.icmje.org/ethical_1lauthor.html).
The corresponding author must submit a completed Author Form with their submission. The form
must be signed by the corresponding author on behalf of all authors and can be scanned and
uploaded to EES. If you are unable to upload your Author Form to EES, please contact the Editorial
Office (ooncology@elsevier.com) for further information. No subsequent change in authorship will be
possible.

Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that
illustrates the progress of patients through the trial, including recruitment, enroliment, randomization,
withdrawal and completion, and a detailed description of the randomization procedure. The CONSORT
checklist and template flow diagram are available online.

Registration of clinical trials

Registration in a public trials registry is a condition for publication of clinical trials in this journal
in accordance with International Committee of Medical Journal Editors recommendations. Trials
must register at or before the onset of patient enrolment. The clinical trial registration number
should be included at the end of the abstract of the article. A clinical trial is defined as any
research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions
include any intervention used to modify a biomedical or health-related outcome (for example drugs,
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care
changes). Health outcomes include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely observational studies
(those in which the assignment of the medical intervention is not at the discretion of the investigator)
will not require registration.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.
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For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

Open access
This journal offers authors a choice in publishing their research:

Subscription

« Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.

« No open access publication fee payable by authors.

« The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access

« Articles are freely available to both subscribers and the wider public with permitted reuse.

* A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is USD 2600, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of
green open access options available. We recommend authors see our green open access page for
further information. Authors can also self-archive their manuscripts immediately and enable public
access from their institution's repository after an embargo period. This is the version that has been
accepted for publication and which typically includes author-incorporated changes suggested during
submission, peer review and in editor-author communications. Embargo period: For subscription
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Please note, this journal does not offer pre-submission review all manuscripts must be uploaded to
the submission site if they are to be considered by the Editor.

PREPARATION

Peer review

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

LaTeX

You are recommended to use the Elsevier article class elsarticle.cls to prepare your manuscript and
BibTeX to generate your bibliography.

Our LaTeX site has detailed submission instructions, templates and other information.

Article structure

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Essential title page information

* Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

* Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
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articles, an appropriate amount of time is needed for journals to deliver value to subscribing customers
before an article becomes freely available to the public. This is the embargo period and it begins from
the date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
and copies of the consents or evidence that such consents have been obtained must be provided to
Elsevier on request. For more information, please review the Elsevier Policy on the Use of Images or
Personal Information of Patients or other Individuals. Unless you have written permission from the
patient (or, where applicable, the next of kin), the personal details of any patient included in any
part of the article and in any supplementary materials (including all illustrations and videos) must
be removed before submission.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/oo.

Referees

Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

Online-only publication

Oral Oncology offers authors the opportunity to select online-only publication as their preferred
option for publishing original research papers in the journal, rather than print publication. Errata and
corrigenda will be published online-only and will not appear in print.

Any material which is published online-only will be published online on ScienceDirect as paginated
and fully citable electronic article. It will be listed in the contents page of a printed issue and the full
citation and abstract will be published in print. The citation and abstract of the paper will also still
appear in the usual abstracting and indexing databases, including PubMed/Medline, Current Contents/
Clinical Medicine and the Science Citation Index.

Authors will be asked to select which publication option they would prefer when submitting their paper
to the Editorial Office.

Prior to Submission

Oral Oncology will consider manuscripts prepared according to the guidelines adopted by the
International Committee of Medical Journal Editors ("Uniform requirements for manuscripts submitted
to biomedical journals", available as a PDF from http://www.icmje.org). Authors are advised to read
these guidelines.
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case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

« Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

* Word Count.Please include a word count on your Title Page. Your word count should exclude the
abstract, keywords, references, tables and figures.

Abstract

A concise and factual abstract of no more than 250 words is required. The abstract must be
structured for original research articles and articles reporting the results of clinical trials.
The abstract should be divided by subheadings as follows: Objectives, Materials and Methods, Results
and Conclusion.

The abstract should not be structured for review articles. The abstract should state briefly the
purpose of the research, the principal results and major conclusions. An abstract is often presented
separate from the article, so it must be able to stand alone.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of theirimages
and in accordance with all technical requirements.

Highlights

Highlights are mandatory for Original Research Articles, Review Articles, and Perspectives. They
consist of a short collection of bullet points that convey the core findings of the article and should be
submitted in a separate editable file in the online submission system. Please use 'Highlights' in the file
name and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet point).

See: http://www.elsevier.com/highlights for examples.

Keywords

Immediately after the abstract provide a maximum of ten keywords, to be chosen from the Medical
Subject Headings from Index Medicus. These keywords will be used for indexing purposes. It is usually
necessary to include keywords such as Oral Cancer, or Head and Neck cancer.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:
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Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork

Electronic artwork

General points

= Make sure you use uniform lettering and sizing of your original artwork.

* Embed the used fonts if the application provides that option.

= Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

= Number the illustrations according to their sequence in the text.

« Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

* Size the illustrations close to the desired dimensions of the published version.

= Submit each illustration as a separate file.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply "as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

= Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

+ Supply files that are too low in resolution;

* Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardiess of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
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information regarding the costs from El afterr ipt of your pted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Illustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing’ is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables

Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be
sparing in the use of tables and ensure that the data presented in tables do not duplicate results
described elsewhere in the article.

Table footnotes
Indicate each footnote in a table with a superscript lowercase letter.
Figure Captions, Tables, Figures and Schemes

Present these, in this order, at the end of the article. They are described in more detail below. High-
resolution graphics files must always be provided separate from the main text file.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication and a copy of the title page of the relevant article must be submitted.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
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